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PREFACE 


This book is an attempt to give a simple account of in- 
telligence testing and the results which have so far 
been achieved by the testing movement. It is designed 
for use as a text in a college course, and it is hoped 
that it will prove useful in serving as a guide to the 
thousands of teachers who are now becoming interested 
in the use of intelligence tests in their schools. 

The book is not a treatise on measurement in educa- 
tion or psychology. For this purpose, we have already 
the valuable works of Thorndike, Rugg, and others. 
Nor does it deal with the technique of test construc- 
tion, which has been recently covered by McCall. Fur- 
thermore, it does not deal with educational tests, that 
is, with tests of achievement in school subjects, for in 
this field there are now many books. It is rather an 
attempt to tell the reader what is meant by intelli- 
gence testing, what means are employed to test general 
intelligence, and what results have been achieved. 

Part One is mainly historical and theoretical in 
nature. It shows the gradual evolution of the intelli- 
gence test and discusses some of the basic assumptions 
underlying the work. 

Part Two is a description of the various tests, indi- 
vidual and group, that are at present available. It 
aims to give the student a survey of the various methods 
by means of which intelligence is tested. The class- 
room instructor will supplement here by giving or dem- 
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onstrating to his class the different types of tests. In 
some classes practical work with the tests in schools 
will be feasible and desirable. 

Part Three summarizes the main results of intelli- 
gence testing. Up to the present time this material has 
been scattered in numerous periodicals, monographs and 
books. Many of these are inaccessible to the student. 
The author has attempted to bring this material to- 
gether and indicate what conclusions can be drawn at 
the present time. The numerous references in this sec- 
tion may be utilized by the instructor as assignments 
for further study by his students. 

Bibliographical references follow each chapter. 
These are arranged in alphabetical order according to 
the name of the writer. In the text, the date of publi- 
cation of the work referred to is put in parenthesis after 
the writer’s name. 

Throughout the book the influence of Thorndike’s 
work will be obvious to the student. No one man has 
had more to do with stimulating the measurement move- 
ment in this country than Professor Thorndike. It is 
fitting, therefore, that the author should acknowledge 
his indebtedness in this place, both for the inspiration 
received from Professor Thorndike’s writings and for his 
personal advice and encouragement. He also wishes 
to acknowledge the very valuable help rendered by 
Professor Peter Sandiford of Toronto University, who 
read the original manuscript and made many important 
suggestions. Also, he takes pleasure in acknowledging 
here the great assistance rendered by his wife in pre- 
paring the manuscript for the printer and in seeing the 
book through the press. 

Intelligence testing is of recent growth, and the ac- 
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complishments of the last fifteen years have been great. 
Nevertheless, we stand merely at the beginning of an 
important chapter in the measurement of human be- 
havior. The future will see new and more accurate 
tests. It will see tests applied for purposes now un- 
thought of. The types of individuals tested, which form 
the chapter headings of Part Three, will undoubtedly 
increase in numbers. A future edition of such a book 
as this may well have such chapter headings as ‘‘ The 


Immigrant”; ‘‘ The Voter”; ‘‘ The Applicant for a 
Marriage License”; ‘‘ The Candidate for Public 
Office’; ‘‘ The Civil Servant”; and so forth. For in- 


telligence is one of the aspects of an individual’s per- 
sonality that is of great importance in modern civilized 
life. And now that we are able to measure it with a 
fair degree of accuracy, intelligence tests will find a 
wider and wider field of application. 

R. PINTNER 
New York, 
January, 1923. 
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PART I 


HISTORICAL AND THEORETICAL 


CHAPTER I 


EARLY HISTORY OF INTELLIGENCE 
TESTING 


Although the intelligence test, as we know it today, is 
of recent growth, it is, nevertheless, interesting to trace 
its early history, and to find some of the causes which 
led to its development. Like so many of the results of 
modern science, the intelligence test may be said to 
have appeared as the fulfillment of a need that existed. 
It came to supply a want in society. And the science 
of psychology had progressed far enough in the prob- 
lem of mental testing to be ready to fill this need when 
the time came. We may thus think of these two as- 
pects, the theoretical interest and the practical need, 
and we may further consider them as brought to a 
focus in the work of Binet, as exemplified by his con- 
struction of the Binet-Simon Scale. Let us call the 
theoretical interest in the problem the psychological in- 
terest and the practical interest the sociological interest. 
The following diagram will help to illustrate this pres- 
entation of the subject. 

The left side of our diagram represents the forces, 
practical and theoretical, leading up to the work of 
Binet, and the right side the modern development of 
the work, which we have represented as brought to a 
focus by Binet. The upper half of the diagram rep- 
resents the practical field, and the lower the theoretical. 
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The sociological trend stimulated the psychologist to 
devise means to fill the needs of society and once these 
means were supplied, we see the application of these to 
many different groups of individuals. The psychologi- 
cal trend gave the psychologist the tools with which to 
work and once these were adapted to the new demands, 


A. SOCIOLOGICAL FACTORS X. APPLICATIONS 
Insane Feebleminded 
Deaf Delinquents 
Feebleminded é School children 

A f Fi 
Delinquents SS SRE 68 College.students 
(1857-1911) 

B. PSYCHOLOGICAL FACTORS Y. TESTS 
Experimental Psychology Binet Revisions 
Individual Differences Stanford scale 
Eugenics Performance scale 
Anthropology Group tests 


we see an extension of these kinds of tools in the shape 
of innumerable scales and tests, a few of which only we 
have indicated in our diagram. 

By bringing these trends to a focus in the work of 
Binet, we do not mean to suggest that he was the only 
worker in the field, nor that his influence was the only 
influence leading to the development of scales for men- 
tal measurement. There were many workers and many 
currents of interest, so many, indeed, that our diagram 
would become too complicated if we tried to include 
them all. It was, however, the work of Binet during 
the years 1905 to 1911, around which the main interest 
centered, and it was his scale that first won universal 
recognition as a practical means for the measurement 
of mental ability. 

In this chapter we shall trace briefly the two influ- 
ences, the sociological and the psychological, that led to. 
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the establishment of scales for the measurement of in- 
telligence. The work of Binet and of the other workers 
who followed him, and the results of the application of 
their tests will be taken up in succeeding chapters. 


A. Tue SocroLtocicaL TREND 


By this we mean those forces in society directing our 
attention to the defective and delinquent classes. These 
classes first aroused the interest of the psychologist be- 
cause of their peculiarities in mental make-up. This 
is particularly true of the feebleminded, and the appli- 
cation of the first scales for measuring intelligence was 
largely restricted to them. It might be well, therefore, 
to trace briefly the attitude of society towards this 
group of individuals. 

Ancient Period. — We have little information as to 
the feebleminded in ancient Greece and Rome. Ex- 
posure of undesirable children was practised and at 
certain periods and in certain places was common. In 
general the obviously physically defective were exposed, 
and, to the extent that feeblemindedness is accompanied 
by physical defect, the feebleminded would thus be 
eliminated. The great mass of feebleminded, sound in 
body, would escape. During the period of the Roman 
Empire exposure was not so common, and the cynic has 
suggested that, had the old Roman custom more com- 
monly prevailed, the world might have been spared the 
excesses of a Nero or a Commodus. 

Medieval Period. The emphasis of Christianity 
upon charity and mercy caused a decided change in 
‘the attitude of society towards the physically and men- 
tally defective. All classes of the ‘‘ despised and re- 
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jected ” were cared for in asylums by the Church. This 
attitude was marked by sympathy and pity, but was 
absolutely lacking in understanding or in helpful serv- 
ice. The insane and feebleminded were tolerated and 
in many cases regarded with a sort of religious awe. 
They were supposed to be under the special protection 
of God, and the ravings of the ‘‘ fool’ were sometimes 
taken for divine revelations. This religious reverence 
is well expressed in the French ‘‘ enfants du bon Dieu,” 
and in the term ‘‘ innocents ” as used in Scotland and 
Ireland. Later on the ‘‘ fool” graduated into the 
‘* jester,” and this position was often filled by men of 
high intellectual attainments. 

During this period the laws of England differentiate 
between the idiot (idiota a nativitate) and the lunatic 
(idiota a causa et infirmitate). In an old law book, 
‘“ The New Natura Brevium,” by Sir Anthony Fitz- 
herbert, published in 1534, we find the following sugges- 
tion of primitive intelligence tests: ‘‘ And he who shall 
be said to be a sot and idiot from his birth, is such a 
person who cannot account or number twenty pence, 
nor can tell who was his father or mother, nor how old 
he is, etc., so as it may appear that he hath no under- 
standing of reason what shall be for his profit, nor what 
for his loss. But if he hath such understanding, that he 
know and understand his letters, and do read by teach- 
ing or information of another man, then it seemeth he 
is not a sot nor a natural idiot.” 

The Renaissance. — The emphasis of Protestantism 
upon the individual and upon his individual responsi- 
bility for his deeds and misdeeds, caused a sudden 
change in the attitude of society towards the feeble-’ 
minded and insane. Far from being considered the 
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special protégés of the Deity, they are now regarded 
as the children of Satan. They are possessed of devils 
and strenuous treatment must, therefore, be applied to 
drive out the devils. What they do, they do intention- 
ally and of their own free will, and, therefore, they 
must be chastised for their misdeeds. So the insane and 
feebleminded who offend are whipped and bound in 
chains and cast into dungeons until such time as they 
reform. This period has been well called ‘‘ the era of 
whips and chains.” 

The industrial revolution of the 18th century pro- 
duced a great demand for child labor. The condition 
of the child mill-worker in all industrial centers was 
pitiable. An interesting reference to the feebleminded 
appears in the custom, prevalent in England in the 18th 
century, of binding out pauper children to the mill 
owners. ‘‘ The parish authorities, in order to get rid 
of imbeciles, often bargained that the mill-owners take 
one idiot with every twenty children. What became 
of the idiots is not known, but in most cases they did 
not last long and mysteriously disappeared.” (Payne, 
16.) 

Modern Period. — Gradually the modern attitude de- 
veloped, characterized by a scientific interest in the in- 
sane and feebleminded, and also by a deeper sense of 
social justice to all classes. The fight for the better 
treatment of the insane was prosecuted vigorously dur- 
ing the nineteenth century. It directed the attention 
of physicians and psychologists to this class and one 
of the results was the beginning of a real study of 
insanity. As this went on, the interest was extended 
to the feebleminded and the present era of enlightened 
care and definite study of feeblemindedness was begun. 
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The Deaf. — Excluding from consideration the char- 
itable asylums that were found in early times and in 
the middle ages, caring for the outcasts and the defec- 
tives in general, we may say that, of children who are 
not entirely normal, deaf children were the first to 
attract the special interest of the educator. The afflic- 
tion of deafness is more striking and more dramatic 
than the afflictions of blindness or of feeblemindedness. 
The uneducated deaf and, therefore, dumb child is so 
utterly unlike the normal hearing child as to arrest 
attention at once. He has no means of communication 
with his fellows and cannot say the simplest words, a 
condition that is only approached by a very low grade 
idiot, whereas in other ways he shows signs of intelli- 
gence much above the idiot. Again the crude attempts 
of the deaf to communicate with others by means of 
simple natural signs must have suggested to the edu- 
cator a simple means of instruction that needa -auly 
to be enlarged and systematized. 

Ponce de Leon (1520-1584) is credited with being 
one of the first to educate the deaf by signs and also by 
oral speech. In the seventeenth century Juan Pablo 
Bonet is supposed to have invented a manual alphabet 
from which that now used in the United States is de- 
scended. In the eighteenth century Pereire in France 
revived Bonet’s alphabet and taught lip-reading and 
speech. The Institution for Deaf Mutes in Paris was 
founded by the Abbé de l’Epée (1712-1789), and the 
methods employed in this school were later on studied 
by T. H. Gallaudet and brought over to America. He 
became the head of the first school for the deaf in this 
country, the American Asylum for the Deaf and Dumb 
at Hartford, Connecticut, founded in 1817. 
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The Blind. — After the work for the deaf was well 
started it was natural that the interest of educators 
should extend to the blind. Haiiy in France began 
definite constructive work in 1798. Very soon this line 
of work extended to several countries and Dr. Howe in 
Boston was the first superintendent of the Perkins In- 
stitute for the Blind founded in 1833. 

Interest being thus directed toward abnormal chil- 
dren, it could not be long before the mentally defective 
child, as contrasted with those suffering primarily from 
the physical defects of blindness and deafness, would 
claim attention. It is a fairly safe conjecture to sup- 
pose that in the actual work with the deaf and the 
blind the problem of mental defect would arise, and 
we know that idiots and imbeciles were sometimes ad- 
mitted to deaf and dumb asylums. The interest of 
the educators, however, was rightly centered on the 
handicaps of deafness and blindness, and it was, there- 
fore, left for a more dramatic incident to turn the 
attention of scientists to the problem of feebleminded- 
ness itself. 

The Feebleminded. — In 1797, a so-called wild boy 
was found by some hunters in the woods of Caune, in 
the Department of Aveyron in France, and was brought 
to Paris, where he aroused considerable interest. He 
is known in our literature as the wild Boy of Aveyron 
(Juvenis Averionensis), and we may consider him the 
first feebleminded child whose education was scien- 
tifically attempted. That he was an imbecile was not 
admitted by many of the scientific men who studied 
him, although Pinel suspected this to be the case. Pinel 
was Physician in Chief to the Bicétre in Paris, a char- 
itable institution or foundling hospital, founded by St. 
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Vincent de Paul, caring for the feeble in mind and body. 
The boy, however, aroused the interest of the followers 
of de Condillac, the sensualist philosopher, and they 
imagined that here would be an admirable opportunity 
to watch the effect of sensations upon ideas in the 
gradual transition from savagery to civilization. There 
was no one more fitted to undertake this task than 
Itard, the philosophically-minded physician of the In- 
stitution for Deaf-Mutes. Itard was familiar with what 
had been accomplished by Pereire and de l’Epée, and 
was daily in touch with the work of Sicard at the deaf 
school. He was well qualified, therefore, to make good 
use of the methods of education that were being used 
with the deaf. 

Itard worked hard and accomplished much but could 
not restore the boy to complete normality. When it 
dawned upon Itard at last, that the boy was an im- 
becile or idiot, he threw up his work in despair. He 
shared the common medical belief that idiocy was in- 
curable and that idiots were ‘‘ human brutes” sepa: 
rated by a great gulf from the normal, and, therefore, 
once sure of a diagnosis of idiocy there was nothing 
to do but to send the boy to the Bicétre as a custodial 
case unworthy of training. Itard failed to see that, 
although the boy was an idiot or imbecile, his course 
of training had been of great good to him and had 
made him less of a burden to society than he had been 
before. 

Seguin. — The great step in advance made by the 
method of education followed by Itard and the great 
fact of the improvability of the feebleminded was seen 
and appreciated by Seguin, the pupil of Itard. He 
had watched with interest the experiment of his mas- 


EARLY HISTORY It 


ter and he carried on the work from the point where 
Itard abandoned it. In 1837 Seguin commenced the 
training of a few cases of feebleminded children. In 
1842 Seguin convinced the authorities of the desirability 
of educating the idiots and imbeciles at the Bicétre and 
he was put in charge of the school there. This marks 
the beginning of state schools for the feebleminded. 
From this time on the State recognizes the necessity for 
training these individuals in addition to merely housing 
and feeding them. 

Seguin is also important in our history because he 
is the author of the first standard book dealing with 
the education and treatment of the feebleminded. His 
book, ‘* Traitment moral, hygiene et éducation des 
idiots,” was published in 1846, four years after he com- 
menced his work at the Bicétre. This book has been 
well called “the emancipation proclamation for the 
fettered soul of the idiot” (Johnson, 95). There is 
much in it that we do not agree with at the present 
time, but on the other hand it shows a marvelous insight 
into many of the aspects of our subject. We do not 
agree with the sharp distinction that he draws between 
idiocy and imbecility and between both of these and 
backwardness, but his plea for the regulation of mar- 
riage to restrict the propagation of the feebleminded 
shows that he appreciated as well as we do in the 
twentieth century the importance of the factor of hered- 
ity. The whole book is written in an aggressive style - 
and many passages are directed against the ignorance, 
apathy and conservatism of the medical profession. He 
feels keenly that the medical profession as a whole is 
not as actively interested in the problem of the feeble- 
minded as it should be, and that their conservative atti- 
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tude and their pretence of knowing all about it stands 
in the way of progress. Seguin’s whole life was devoted 
to work with the feebleminded and by coming to America 
in 1848 he stimulated directly the work in the United 
States. While in this country he published in 1864 his 
English book, “Idiocy: Its Diagnosis and Treatment 
by the Physiological Method.” 

In other countries as well as in France, attention 
was being directed toward the feebleminded, and Eng- 
land, Germany and Switzerland soon took up the work. 
The first state institution for the feebleminded in 
America was. opened in Massachusetts in 1849. New 
York followed in 1851, and from this time onward up 
to the present time we have a record of the opening of 
one institution after another. The great majority of 
countries now fully recognize the duty of making some 
kind of provision for the mentally defective. 

Special Classes. — Commencing a little later than the 
establishment of institutions and much slower in mak- 
ing headway, was the movement for the separation of 
the backward and dull children into special classes in 
the public schools. The first special class was started 
in Halle, Germany, in 1859, with the idea of stimulat- 
ing the child in order to put him back into the regular 
classes. This idea existed for some time, but finally 
had to be abandoned as the classes gradually filled up 
with feebleminded children who could not keep pace, 
let alone catch up with the regular classes. In the 
United States, the first special class for backward chil- 
dren seems to have been organized in Cleveland in 1893 
(Mitchell, 16). Although the first classes were started 
only shortly after the opening of the first institutions, 
it was not until the first decade of the twentieth cen- 
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tury that the special class became a common feature 
of the ordinary public school system. 

Psychological Clinic. — We thus see a growing inter- 
est during the nineteenth century on the part of the 
social reformer and the educator in the care of the 
feebleminded and it is towards the end of the century 
that we notice the first definite interest on the part of 
the psychologist. This is typified by the opening of 
the Psychological Clinic in the University of Pennsyl- 
vania in 1896 under Dr. Lightner Witmer. Here for the 
first time we see the emphasis placed upon the necessity 
of a careful psychological diagnosis of the nature of 
the mental deficiency together with an attempt to treat 
such deficiency as far as it may be amenable to treat- 
ment (Witmer, 07). Let us, however, retrace our steps 
for the time being in order to follow other influences 
in psychology which were leading up to the development 
of clinical psychology and the measurement of mentality. 


B. Tue PsycuHoitocicaL TREND 


If we trace the influence in psychology and allied 
sciences that led to an interest in mental testing, we 
can for convenience distinguish four lines of approach: 
(1) experimental psychology; (2) the study of individ- 
ual differences; (3) the growth of eugenics and (4) an- 
thropological measurement. 

1. Experimental Psychology.— The growth of ex- 
perimental psychology from the opening of Wundt’s 
laboratory in Leipzig in 1879 was very rapid. The 
apparatus and methods of physiology and physics were 
pressed into the service of the new science. The main 
interest centered upon a study of the general laws of 
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the normal human mind, and, in arriving at these, the 
differences between the different individual observers 
acted as disturbing factors. It was not long, however, 
before these differences became in themselves of inter- 
est. This is, perhaps, best seen in the study of reaction 
to a visual, an auditory, a cutaneous or some other kind 
of stimulus regardless of the observer’s own peculiar- 
ities. The differences between observers, however, soon 
led to the study of different types of reaction, and we 
have then the many studies dealing with so-called sen- 
sory, motor and mixed types. It can readily be seen, 
therefore, how at an early date a study of individual 
differences themselves was bound to arise. 

Before proceeding to touch on this factor, we may 
note an outgrowth of German experimental psychology 
that indirectly helped the growth of clinical psychology. 
This was the carrying over of the apparatus and methods 
of the psychological laboratory into the psychiatrist’s 
examining room. The German psychiatrists were more 
influenced than those of any other country by the new 
experimental psychology, and many of them received a 
thorough training in the psychological laboratory. 
Kraeplin, Sommer and Ziehen are the outstanding 
names and the work they did was essentially the appli- 
cation of the methods of experimental psychology to 
the study of insanity. Although this work contributed 
interesting facts to our knowledge of the psychology of 
insanity, it failed to give us any new viewpoint, such 
as the Freudian conception of the abnormal mind or 
Binet’s concept of general intelligence and the possibility 
of its measurement. 

2. Individual Differences. — We have seen how a 
study of individual differences arose out of the work in 
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the psychological laboratory, and in the last decade of 
the nineteenth century a great many studies appeared. 
In this country the work was championed by Cattell 
and it would seem that we are indebted to him for fix- 
ing the word “‘ test,” as denoting a simple task to be 
performed by subjects in the investigation of individual 
differences. Already in 1890 we find him writing on 
‘* Mental Tests and Measurements,” pleading for stand- 
ardization of methods of procedure, and urging the 
necessity for the establishment of norms. 

Very few of the tests described by Cattell are tests of 
general intelligence; they are mainly sensory and sen- 
sory-motor tests. Nevertheless, we see here a beginning 
of the type of work that led later to intelligence testing. 
In 1894 Cattell began testing the students of Columbia 
College during their first and fourth academic years, 
and thus began the testing of Columbia students, which 
has culminated in the work of Thorndike at the present 
time. In 1896 Cattell and Farrand published the first 
results of these tests. About one hundred students were 


given tests of vital capacity, strength of grip, vision, re- 


action time, pain, memory, imagery, etc. The authors 
urge the adoption of these tests and that they be given 
in a standard way by all psychological laboratories. 

In this same decade we have other articles showing 
how the interest was growing and how the idea was 
expanding. Bolton (92) gives memory tests for digits 
to a great many children, studying the growth of mem- 
ory and comparing the results in memory with the in- 
tellectual acuteness of the children. To be sure the 
‘‘ intellectual acuteness” is merely based upon the 
judgment of the teacher, but it is already becoming a 
factor in the study of individual differences. 


\ 
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Again it is interesting to note an article by Bourdon 
(95) because it contributed a test that has since been 
widely used. Bourdon’s interest was philosophical 
rather than practical. He was studying the rate and 
time of perception and in so doing he used the cancella- 
tion of one letter on a printed page as a test for his ob- 
servers. He calls it a test of discrimination. This 
seems to be the first use of a cancellation test, a type of 
test that has been used extensively and one that lends 
itself to infinite variations. 

Johnson (95) shows how the influence of the Child 
Study Movement, stimulated by Stanley Hall, was 
spreading over to an interest in feebleminded children. 
His work is historical, pedagogical, and observational in 
character, but also includes several psychological tests. 
The performances of feebleminded and normal children 
on the tests are compared. He has no adequate norms 
for ordinary children, but his work was pointing the way 
to the necessity for standards. 

In Sharp’s (98) work we see the direct influence of 
Binet and Henri in the application of certain tests in 
memory, imagery, imagination, attention, etc., to about 
eight students. We shall reserve for a later section a 
description of the work of Binet, but it is interesting 
to note at this early date the influence of his work, and 
this we must remember is long before the publication 
of the Binet-Simon Scale. 

By 1900 we note the interest extending to the test- 
ing of school children. Kirkpatrick tests 500 children 
with tests of counting aloud, making vertical marks, 
sorting cards, interpreting inkspots and so on, The 
results of these tests are compared with the grades 
given the children in school work. There is no elabo- 


EARLY HISTORY 17 


rate attempt on the part of the author to be concerned 
with just what mythical faculty of the mind each one 
of his tests seems to be testing. He is anxious to see 
in a general way whether these tests are indicative of 
good accomplishment in school work. He feels greatly 
the need of standards and makes a beginning of stand- 
ardization by age. 

The work of testing students under Cattell’s direction 
was going on all this time at Columbia University and 
in 1901 we havea report by Wissler (o1) of some of the 
results in a study of the correlation between the more 
particularly mental and the more decidedly physical 
tests. 

In 1903 appeared one of the most interesting articles 
prior to the Binet Scale. This is Kelly’s article on 
** Psycho-physical Tests of Normal and Abnormal Chil- 
dren.” It is interesting chiefly because he clearly states 
as his purpose the attempt to find a simple method of 
differentiating between normal and abnormal children. 
His tests are largely physical, and he feels keenly the 
need of norms. He finds in general an increase in motor 
co-ordination as intelligence increases; also the lower 
the intelligence, the more prominent the element of 
fatigue. 

The most significant work in this country, before the 
appearance of the Binet Scale, is undoubtedly the tests 
of feebleminded children conducted by Norsworthy 
(06). At this early period we find her giving what are, 
in essence, group tests of intelligence and expressing the 
standing of the child in terms of the variability of the 
group. This is really what many group tests are doing 
at the present time. 

We see, therefore, from this survey of a few of the 
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studies in individual differences that were appearing at 
the beginning of the twentieth century, that interest 
was being aroused in the possibility of the measure- 
ment of intelligence and that the time was ripe for the 
work of Binet. 

3. The Eugenics Movement.— Another great stimu- 
lus to the study and measurement of individual 
differences came from the Eugenics Movement. This 
movement was started and fostered by Sir Francis 
Galton, one of the most versatile of British scientists 
in the latter half of the nineteenth century. His book 
‘* Hereditary Genius,” published in 1869, begins with 
the following significant sentence: ‘‘ I propose to show 
in this book that a man’s natural abilities are derived 
by inheritance, under exactly the same limitations as 
are the form and physical features of the whole or- 
ganic world.” This emphasis upon ‘‘ natural abilities ” 
or mental traits is for us the important thing, because 
attention could not long be focussed upon the inheri- 
tance of such abilities, without the necessity soon aris- 
ing of some method of evaluating or measuring the 
amount of such abilities that may be inherited. Indeed, 
in this very first book of Galton’s we find him construct- 
ing an imaginary scale for the measurement of general 
ability. This imaginary scale is based upon the theory 
of a normal distribution and ranges from the lowest 
idiot to the highest genius. Here Galton introduced a 
valuable quantitative concept, and began the breaking- 
down of the commonly accepted idea of the existence 
of specific types, such as idiots and geniuses. People 
differ from each other in general ability by measurable 
amounts and cannot be grouped into several distinct 
and specific types. 
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Galton elaborated this idea of a scale and divided it 
into fourteen grades. He assumed without objective 
tests that races varied in intelligence, and he suggested 
that negroes are very probably two grades below whites. 
The highest race or group he considered the Athenians 
of classical times and he placed them two grades above 
modern Europeans. 

In all Galton’s work we note this interest in the meas- 
urement of ability, although he himself did not devise 
any specific tests for it. His idea of general intelli- 
gence has certainly had influence upon psychological 
thought and it is in many respects very much like the 
ordinary psychological conception at the present time. 
For instance, in his ‘* English Men of Science” (74) 
in discussing the presence or absence of what he calls 
the innate tendency for science, he says, ‘‘ Nay, fur- 
ther, it appears that of the men who have no natural 
taste for science and yet succeed in it, many belong to 
gifted families, and may therefore be accredited with 
sufficient general abilities to leave their mark on what- 
ever subject it becomes their business to undertake.” 

In 1884 Galton founded his Anthropometric Labora- 
tory for many different types of measurement and it is 
interesting to note that reaction time is found among 
his list of tests. In the mathematical handling of the 
data he expanded the idea of percentile grades, sug- 
gested to him by the work of Quetelet. Later on, in 
1886, he introduced and applied the coefficient of cor- 
relation in a simple form. About 1901 we note the 
founding of the Biometric Laboratory by Karl Pearson 
in University College, London, and in 1905 the founding 
of the Eugenics Laboratory by Galton. 

These events mark the firm establishment of the con- 
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cept of mental measurement, and the work of the British 
Biometric School has contributed greatly to the mathe- 
matical handling of data and particularly to our under- 
standing of the theory of correlation. 

4. Anthropological Measurement. — Our fourth and 
last line of approach we shall deal with very briefly. 
The field of anthropology is, of course, very vast and 
the number of different kinds of measurements made 
by anthropologists very great. Only the measurements 
of the skull, however, interest us here. It was inevi- 
table, when such measurements were made, that interest 
should be aroused as to the abilities of the individuals 
measured. Head measurements of all kinds were made 
and various cephalic indices calculated. When the 
question as to the relation of such to the ability of 
the individuals measured was raised, it led to attempts 
to get quantitative statements of ability. In this way 
considerable stimulus was given to devising and giving 
psychological tests. Binet himself at first thought that 
a short cut to the evaluation of an individual’s mental 
ability might be obtained by some appropriate cephalic 
index. We shall see later on that he abandoned this 
idea. 

In addition to the anthropological interest in the 
measurement of the head, we must consider the study 
of the head made by the much-discredited science of 
phrenology. It‘started from a perfectly legitimate and 
disinterested study of the localization of the functions 
of the cerebrum, continued with extravagant theorizings 
unsupported by experimental evidence, and ultimately 
fell into the hands of quacks and charlatans. The ex- 
istence of this pseudo-science and the belief in it at the 
present time is surprising. We mention this merely as 
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an indication of the perennial human interest in the 
abiJities and capacities of the human race and the all- 
absorbing desire of knowing something more definite 
about them. This interest is common to the psycholo- 
gist who is constructing elaborate mental tests for prog- 
nostic purposes, as it is to the country bumpkin who 
pays a quarter to have his head examined to see what 
he is fit for and destined to become. 

Conclusion. — We have attempted in this chapter to 
follow the two lines shown on the left half of our dia- 
gram on page 4, indicating the practical and theoreti- 
cal forces that were at work leading to interest in and 
experimentation with mental tests, and culminating in 
the work of Binet in the first decade of the twentieth 
century. We have called the first the sociological trend 
because it deals with the attitude of society towards 
those of abnormal mental characteristics. In _ this 
sketch we have largely concentrated upon the feeble- 
minded, because it was the feebleminded who first pre- 
sented the problem of mental measurement as a definite 
task to the psychologist. The second, the theoretical 
or psychological approach, has shown us how the in- 
terest of psychology in the behavior of man naturally 
led to a study of individual differences and to an at- 
tempt to measure these differences, culminating with the 
mental test as we know it today. 

And back of all this is the perennial interest of man- 
kind in its own capacities, an interest that shows itself 
in phrenology and fortune-telling, in palmistry and 
graphology as well as in the laboratory or the clinic of 
the psychologist. 
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CHAPTER II 
THE WORK OF BINET 


The work of Binet is important and merits special 
consideration because of the great stimulus he gave in- 
telligence testing by the construction of the famous 
Binet-Simon Scale for the measurement of intelligence. 
It is of great importance historically because so much 
of the later development of intelligence testing is im- 
plicit in his work. We are still elaborating upon the 
ideas that he set forth, and his concept of intelligence 
is essentially the one that is held at the present time 
by psychologists. This does not mean that measure- 
ment of intelligence would not have been attempted 
without the work of Binet. It certainly would, and we 
have tried to show in the previous chapter the forces 
that were acting in that direction. The work in men- 
tal tests started by Cattell, and particularly the work 
of Thorndike in educational measurement, would un- 
doubtedly have culminated in the testing of intelligence 
as we know it today. In England the work of Burt 
was also distinctly tending in the same direction. But 
it seems unquestionable to the writer, that without Binet 
this development would have been. much slower and 
would probably not have taken the decidedly practical 
turn at the outset which the work of Binet gave it. 
Biography. — Alfred Binet was born in Nice, France, 
on July rrth, 1857. His father was a physician and his 
24, 
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mother an artist. He was a pupil at the Lycée Saint 
Louis, Paris. He later received his licencié en droit in 
1878. He then studied medicine, and worked particu- 
larly under Charcot and Féré. To the influence of the 
former he undoubtedly owed his knowledge of and in- 
terest in abnormal psychology. During this period he 
published a memoir, “ Sur la vie psychique des micro- 
orzanismes,’ and also “ The Psychology of Reasoning.” 
In conjunction with Féré he published ‘‘ Animal Mag- 
netism” and later on, in 1891, he wrote ‘‘ Alterations 
of Personality.” In 1889 Beaunis and Binet founded 
the Psychological Laboratory at the Sorbonne. In 1890 
Binet received his licencié és sciences naturelles, and in © 
1892 he became adjunct director along with Professor 
Beaunis of the Laboratory of Physiological Psychology 
at the Sorbonne. Later on, he himself became Director 
of the Laboratory and held this position until his death. 
In 18094 he received his doctorat és sciences with a thesis 
entitled, “ Contribution a Vétude du systéme nerveux 
sous-intestinal des insectes.’ The next year, in 1895, 
he founded “ L’année psychologique” which was to 
prove the main avenue for the publication of his future 
work. Indeed, many of the thick volumes of this peri- 
odical are largely made up of the writings of Binet 
himself. One is forced to marvel at his capacity for 
work. A perusal of the volumes of the Année is the 
best means of tracing the growth of his interest in in- 
telligence testing, culminating in 1905 with the first set 
of tests, and followed thereafter by the elaboration of 
the Scale in 1908 and the revision of the Scale in ror11, 
the year of his death. In 1900 the “ Société libre pour 
Vétude psychologique de lenfant” was founded, an 
association of psychologists and school teachers who 
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worked on practical problems in the schools under the 
leadership of Binet. In 1904 the Minister of Public 
Instruction appointed Binet a member of a commission 
made up of medical men, educators and scientists to 
formulate recommendations for the administration of 
special classes in the public schools. As a member of 
this commission Binet did excellent work in spite of the 
opposition of many of the physicians. His work on the 
commission stimulated him to put his tests to practical 
use. Along with Simon he tried them out in the school 
and thus appeared the first rough séale in 1905. 

Binet’s death at the age of 54 on-October 11th, rorz, 
leaves one with the feeling of a great loss to the science 
of psychology because of the conviction that he would 
have continued and developed the concepts inherent in 
his work. We have unquestionably lost the extension 
by him of these concepts to the field of psychiatry, a 
line of thought that he was following out at the time 
of his death. 

Measurement. — It may repay us, therefore, to make 
a brief survey of some of his articles as they appeared 
in the Année, dwelling more particularly on those that 
are directly or indirectly connected with the idea of 
mental measurement. As early as 1896 we find him 
collaborating with Henri in an article discussing the 
field of individual psychology. In 1898 he contributes 
an article to the Revue Philosophique with the signifi- 
cant title, ‘‘ Measurement in Individual Psychology.” 
The question of measurement, he says, is the important 
thing — ‘‘ How can we measure richness of inspiration, 
accuracy of judgment and the general ability of the 
mind?” Present-day psychology is gradually answer- 
ing this question that Binet propounded more than 
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twenty years ago. It is interesting, moreover, to note 
the tests that he mentions in this same article. Some 
of these are: — drawing a square from memory; sug- 
gestibility to length of lines; memory for numbers, re- 
arrangement of dissected sentences; answers to ques- 
tions involving moral judgments; comprehension of an 
abstract passage; folding paper test. We see here the 
beginnings of the tests that later on proved so useful 
in his scale. It is not measurement in the physical 
sense, says Binet, but classification of individuals with 
reference to others. This again is one of the funda- 
mental concepts of mental measurement. Indeed this 
article of Binet embodies surprisingly the gist of 
present day thought on mental measurement, and 
looking back from our present position it would seem 
as if nothing could have been more simple than for 
Binet to march straight on toward the scale of tests. 
As a matter of fact, however, there were many diffi- 
culties to be overcome and the way that he actually 
took was long and devious. Before he adopted the 
simple tests foreshadowed here, he tried many other 
possible means of measurement. 

The next year he published an elaborate study on 
the consumption of food in relation to mental work, 
and in the same year also we note an article on an- 
thropometrical measurements of abnormal boys by 
Simon, a man who later became so closely identified 
with Binet. This was a comparison of measurements 
of the waist, thorax, head, etc., with those of normal 
joys. It may be interesting to notice that in this article 
Simon refers to his doctor’s thesis entitled, ‘‘ Docu- 
ments pertaining to the correlation between physical 
and mental development ” (1900), showing that Simon 
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early became interested in the problem of mental 
development. 

Attention and Adaptation.—In this same volume 
also we have Binet’s long contribution on “ Attention 
et Adaptation,’ his most important work prior to the 
scale proper. His attempt here, he says, is to measure 
voluntary attention or more particularly to study volun- 
tary attention in relation to intelligence and as a means 
for distinguishing differences in intelligence. For Binet, 
to measure is by this time synonymous with giving tests, 
and we, therefore, see: him once again exercising his in- 
genuity in the devising of simple tests. This time 
among others, we note designs from memory, and the 
truncated pyramid and Greek key pattern, which now 
have become famous in the Binet Scale and its adapta- 
tions, appear here. He also uses dot counting, simul-. 
taneous adding, cancellation, reaction time and the like. 
These tests he gives to two groups of children of known 
intelligence. One group is bright and the other dull, 
or intelligent and unintelligent, as he calls them. The 
intelligent, he says, show a quicker and a better adap- 
tation. ‘‘ We have implicitly admitted that attention 
consists in a mental adaptation to a situation which is 
new. to us.” How surprisingly close to Stern’s well 
known later definition of general intelligence does this 
thought of Binet come. 

Head Measurements. — The next year we see Binet 
going off on one of his numerous tangents into a lengthy 
piece of work on the technique of the measurement of 
the living head. Our chief interest in this work lies 
in the fact that he compares the head measurements of 
intelligent and unintelligent pupils. The differences be- 
tween the averages of such groups are always in favor 
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of the intelligent group, but then the differences are 
small and the overlapping great. The more carefully 
the groups are selected the greater the differences be- 
come. The intelligent child is distinctly superior. 
Nevertheless for individual diagnosis such measure- 
ments are useless. 

In spite of this negative result so far as our main 
interest is concerned, the next year of Binet’s publica- 
tions shows nothing but a number of articles all dealing 
with the results of his cephalometric research. He 
plunges into the question of the growth of the head in 
children between the ages of four to eighteen. He com- 
pares the head measurements of the blind and the deaf 
with those of normal seeing and hearing individuals. 

Seeming to have exhausted his interest in this direc- 
tion, we see him in the following year comparing intelli- 
gent and unintelligent groups of children with reference 
to their sensibility as measured by the two-point 
threshold on the skin. The intelligent have a larger 
percentage of correct responses. He believes these ex- 
periments with the aesthesiometer are a good measure of 
voluntary attention. 

Higher Mental Processes. — In 10903 appeared his 
book “ L’éiude expérimentale de Vintelligence.” ere 
he takes intelligence in a broad sense as equivalent to 
the higher mental processes. He does not theorize 
much but details all his attempts at measurement with 
innumerable tests. In the main he uses as his two ob- 
servers his two daughters, thirteen and fourteen years 
old. Among the tests used we find the completion of 
sentences, the description of an object and the descrip- 
tion of a picture. The picture used is that of a peddler 
and his boy pulling a wagon, the same picture used later 
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in his scale and revived in the Yerkes-Bridges Scale. 
Handwriting. — In 1904 appear a few minor articles 
showing the wide range of his interests. One deals with 
a psychological analysis of the writings and mental 
make-up of a French writer, Paul Hervieu. The other 
is a study of graphology and raises the question as to 
whether handwriting experts can determine sex, age and 
intelligence. Note again how almost all his work brings 
in the question of intelligence in some form or other. 
He is rather favorably disposed towards the position 
that handwriting is a crude index of intelligence. 
Feeblemindedness. —- Our brief survey up to this 
point of the articles published by Binet has made it 
sufficiently clear that the measurement of intelligence 
had been one of his main thoughts at least for the past 
ten years. Almost every piece of research is directed 
toward the discovery of methods of differentiating be- 
tween degrees of intelligence, and, as we have seen, his 
attempts have ranged all the way from mental tests 
proper to a study of handwriting. The contributions to 
the Année Psychologique for 1905 are very largely the 
work of Binet alone, or of Binet and Simon in collabo- 
ration. First of all we have a short article on the 
question of mental fatigue; then an article criticizing 
Van Biervliet’s proposal for the measurement of intelli- 
gence indirectly and simply by means of attention. 
There is also a practical article by Binet and Simon 
dealing with children who have been released from a 
school for the backward or feebleminded. They found 
in the institution investigated little knowledge of or in- 
terest in the children who had left. They urge the need 
of a psychological examination for all children in such 
institutions, This should be done yearly and incorpo- 
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rated in an annual report. They also deplore the lack 
of follow-up methods. This article is obviously an out- 
growth of the work the two authors were doing in the 
feebleminded institutions. 

There next appear in the volume three articles by 
Binet and Simon covering pages 163 to 336 inclusive. 
The first is theoretical and historical in tone. It brings 
out the unsatisfactory nature of our usual methods of 
diagnosing feeblemindedness, which are vague and sub- 
jective. It recounts all attempts up to that time at 
making the procedure more objective and the writers 
mention as praiseworthy the efforts of two French physi- 
cians, Blin and Damaye, in their attempt to draw up a 
list of questions with a method of scoring. 

The First Scale. — The second article is entitled, 
** New Methods for the Diagnosis of the Intellectual 
Level of Abnormal Children.” Here appears for the 
first time the idea of a scale of intelligence, “ une 
échelle métrique d’intelligence.”’ Here too we find the 
first specifications of intelligence tests, namely, they 
must be simple, must not consume a long time, they 
must be heterogeneous and not pedagogical. The thirty 
tests proposed are arranged in a series of increasing dif- 
ficulty. They include many of the tests that we have 
noted in the previous work of Binet. The tests are not 
grouped according to age. They are merely to be scored 
with whole or half credit or no credit. So far the 
authors have not arrived at the idea of mental age. We 
have, however, in this article the original tests, the idea 
of a graded series, the concept of intelligence and a 
conception of the fundamental qualities of an intelli- 
gence test. This set of tests is sometimes called the 
1905 Scale. 
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In the third article, following immediately the one 
described above, we find the authors applying the tests 
they have just described to groups of normal and ab- 
normal children. The article is very lengthy and mi- 
nute details of application and the results obtained from 
children are given. It marks no further advance in 
test procedure. It merely gives us a picture of the 
authors at work in applying the tests to children. And 
the main thing that Binet and Simon seem to have 
gained from this experience is the necessity for laying 
more emphasis upon the methods of giving and scoring 
the tests. They are moving rapidly toward the concept 
of a standardization of procedure. 

The 1908 Scale. — Little of importance for our topic 
was written by Binet during the next two years, al- 
though it is unquestionable that during this time he 
was trying out in actual practice the tests he had formu- 
lated in 1905. In 1908, therefore, appears his impor- 
tant article entitled ‘‘ The Development of Intelligence 
in Children,” in which he describes in detail the so- 
called 1908 Scale. This scale appears later in our book 
in Chapter V, and a detailed description is, therefore, 
unnecessary here. The important point to note is that 
the tests are now grouped according to their appropriate 
ages. Furthermore the idea of a mental age is now 
introduced. This is one of Binet’s important and valu- 
able contributions to the problem of mental testing. 
The mental ability of any individual is expressed by 
the age that he reaches in the graded series of tests 
and this age is known as his mental age. To find out 
which tests were suitable to each age, Binet tested pre- 
sumably normal children at each age and if from 60 to 
go per cent of such children passed the test, the test was 
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considered standard for that age. Here, therefore, we 
see the beginnings of test standardization. The num- 
ber of children tested and the method employed may 
seem unsatisfactory to us at the present time, but we 
must remember that this was pioneer work on the part 
of Binet and Simon. 

Mental Age. — The use of mental age as a measure 
of intelligence is undoubtedly due to Binet, although 
the comparison of an individual in regard to knowledge 
or ability with a child of a specific age had often been 
made previous to the time of Binet. Woodrow (19) 
tells us that Esquirol in 1828, Duncan and Millard in 
1866, and Down in 1887 had all made comparisons be- 
tween feebleminded and normal children on the age 
basis without, however, employing any tests. Hall (48) 
in his description of the trial of one William Freeman, 
colored, charged with having killed four persons un- 
known to him and without provocation, reports that a 
Dr. Dimon, psychiatrist, said that the accused ‘‘ in point 
of knowledge was equal to a child of two or three years.” 
Undoubtedly many other references could be gathered 
of the use of mental age in this vague and haphazard 
manner. It remained for Binet to take this relatively 
useless concept and crystallize it, to make it definite 
and concrete, and to raise it into one of the most prac- 
tical and useful concepts for the psychologist and 
psychiatrist. 

Miscellaneous Studies. — During this same year, 1908, 
Binet published several articles and they show his ver- 
satility and the wide range of his interests. One of 
these is a study of the results of a questionnaire among 
teachers of philosophy in French colleges and univer- 
sities. He finds from this study that there is a growing 
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dislike among students for formal logic and an increas- 
ing interest in science and sociology. Another article 
discusses the relation between language and thought. 
He compares an imbecile who has little speech with a 
real aphasic and questions Marie’s dictum that every 
aphasic shows a diminution in his general intelligence. 
Language, he concludes, is not co-extensive with thought. 
He is inclined to hold to the theory of imageless thought. 
Still another article deals with palmistry in which the 
professional palmist is allowed to see only the hands of 
the subject and then to estimate the intelligence. 
Similar judgments are made from pictures of hands. 
The results are only a little better than pure chance. 
In a footnote to this article Binet excuses himself for 
dealing with palmistry by saying that he has investigated 
everything for a measure of intelligence, the head, the 
physiognomy, physical stigmata and now the hand. 
Thus we see Binet still casting around for measures of 
intelligence, while at the same time pushing forward 
with the scale of tests that was to achieve such signal 
SUCCESS. 

In 1909 we have a long and excellent article by Binet 
and Simon on the psychology of the feebleminded, cov- 
ering a great many traits, such as attention, voluntary 
effort, movements in writing, the sense of pain, the num- 
ber sense, and the like. There is much detail and sev- 
eral excellent descriptions and, as usual, the writers give 
the results of numerous tests to illustrate their points. 

Insanity. — In the same year we see Binet applying his 
scale to particular types of insanity. He investigates 
the intelligence of general paralytics and senile dements. 
The difference, he says, between the general paralytic and 
the imbecile is the difference between a disturbance in 
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the functioning of the intelligence on the one hand and 
in the arrest of the development of the intelligence on the 
other. The scale is useful for it seems to show that 
previous knowledge existed in the general paralytics and 
the senile dements. Two other articles published this 
same year show again his diverse interests. One is an 
article on the psychology of painting and the other a 
psychological study of a particular painter’s work. 

In 1910 Binet summarizes all his attempts to diagnose 
intelligence from external physical signs in an article 
entitled, ‘‘ The Physical Signs of Intelligence in Chil- 
dren.” He recapitulates his work on the dimensions 
of the head, the so-called stigmata, the face and the 
hands, and sums up by saying that, although the aver- 
ages of groups may in certain measurements show ap- 
preciable difference, we, nevertheless, cannot judge the 
individual child by these external signs. The same year 
we have, in collaboration with Simon, a long article 
attempting to define and describe the principal mental 
states of the various forms of insanity. This shows 
Binet’s interest spreading over from feeblemindedness 
to insanity. 

The 1911 Scale. — Binet’s last important article on 
mental tests appeared in the Année for 1911, the year 
in which he died, and contained a further revision of 
his scale, the so-called 1911 Scale. This scale is given 
in Chapter V of this book. It differs from the 1908 
Scale in arrangement of tests and in the allotment of 
tests to each age. Some new tests are introduced and 
some of the old are dropped because they are too much 
like school work. Here we see the effect of a more 
exact differentiation between general intelligence and 
knowledge. He also raises the question of the relation 
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of intelligence to school standing and replies to what 
seemed a criticism of the tests on the part of Decroly 
and Degand who had used his tests in Belgium. These 
workers had found that on the average the children 
tested were one and a half years advanced, and Binet 
replies that it is perfectly feasible to suppose that such 
a difference really exists between the children of su- 
perior social standing tested by Decroly and Degand 
and the poor children of Paris on which his norms are 
based. 

Tests for Soldiers. — There only remains to be men- 
tioned a short article by Binet, written very probably 
shortly before his death, which is of interest in view of 
the unexpected development in mental testing in this 
country brought about by the European War. Binet 
summarizes in the Année an article written by himself 
and Simon in the Annales Médico-psychologiques for 
January 1910 on the need for a method of diagnosis 
to be applied to mentally defective soldiers. Binet and 
Simon seem to have taken up the matter with the mili- 
tary authorities and urged the adoption of psychological 
tests. They pointed out the desirability of eliminating 
the feebleminded recruits. No progress was made be- 
cause the medical officers thought the tests unsuitable. 
Seven years later the Binet-Simon tests, revised for 
American purposes, were used with splendid results along 
with other tests in helping this country build up a 
large and efficient army. We can well afford to give 
Binet credit for being the first to make such a sugges- 
tion, without detracting from the distinction merited 
by the American psychologists who began the work in 
the army and carried it to a successful conclusion, and 
were not aware that this had been proposed by Binet. 
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Conclusion. — This brief survey of the writings of 
Binet shows extremely well how his attention and in- 
terest were from the start focussed upon the possibility 
of the measurement of intelligence. We have tried to 
show how he set this as his aim and how he worked 
incessantly at the problem, attacking it from every con- 
ceivable angle. The method finally adopted seems to 
us at the present time the obvious and natural method, 
but this was by no means the case at the time that 
Binet first started his work. His attempts to obtain an 
index of intelligence indirectly by means of head meas- 
urements or the two-point threshold on the skin reflects 
the dominant line of thought in psychology at that time. 
It was natural that Binet should seize the tools that 
were ready to his hand and attempt to use them for 
his purposes. At the same time we notice that the in- 
telligence test method is used by him from the start. 
It is crude at first but is gradually refined. And so 
we see him swinging over from the one method to the 
other, now trying the indirect approach through head 
measurements or aesthesiometry or graphology or palm- 
istry, and now devising and developing a larger number 
of intelligence tests as we know them today. Finally 
the intelligence test method wins and we see the Scale 
gradually emerging until it stands before us as a new 
method for the measurement of intelligence. 

It is well to remember the gradual evolution of the 
Scale in the hands of Binet. The method is so simple 
that we are apt to forget that its growth was slow. 
The fact that the growth of the scale was so slow and 
that every test was so well tried out, may be the reason 
why the Scale has fulfilled so well its initial promise. 
The original Binet-Simon Scale will probably soon disap- 
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pear. It is in fact even now fast disappearing in the 
face of better revisions and new scales, but, neverthe- 
less, all these are based upon the fundamental work 
accomplished by Binet. If, in the history of psychology, 
we call Wundt the father of experimental psychology, 
we must then call Binet the father of intelligence 
testing. 
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CHAPTER III 


THE DEVELOPMENT OF INTELLIGENCE 
TESTING AFTER BINET 


In this chapter we shall attempt to indicate the general 
development of intelligence testing following upon the 
work of Binet. We have noted in a previous chapter 
the many influences that were at work leading to the 
development of intelligence tests even before Binet, and 
these influences would naturally have borne fruit regard- 
less of the great French psychologist. It was, however, 
Binet’s work that gave a very definite turn to the 
course of this development, mainly in the direction of 
attempts to measure general all-round ability rather 
than specific abilities. 

We shall make no attempt here to trace further the 
social aspect of our problem, as we did in the first chap- 
ter, where we attempted to give the general historical 
background for the rise of mental testing. We shall 
only mention such social institutions as were directly 
affected by the vigorous growth of intelligence testing 
in that branch of it which came to be known as clini- 
cal psychology. It is enough to remind the reader here 
that institutions for the feebleminded and defective de- 
linquents, which we have previously noted as springing 
up here and there in the nineteenth century, have con- 
tinued to increase in numbers and efficiency in the 
twentieth. Child-caring agencies of all kinds have 
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greatly multiplied and special provision for backward 
or feebleminded children in the public schools is now 
taken as a matter-of-course in educational circles to- 
day. It would obviously take us too far afield to follow 
the development of these social agencies, all of which 
are making use of the intelligence tests devised by the 
psychologist, and in turn presenting problems to him 
for solution, which have thereby enlarged the field of 
his research. 

Without attempting to follow any strict chronologi- 
cal sequence, we may, nevertheless, distinguish certain 
definite phases in the recent history of intelligence test- 
ing. These phases overlap each other greatly in point 
of time, and it is useless to attempt any sharp line of 
demarcation. We may classify them as follows: — 1. 
The Measurement Movement in Educational Subjects; 
2. The Introduction of the Binet Scale into America; 
3. The Controversy over the Validity of the Scale; 4. 
Clinical Psychology; 5. The Stanford Revision; 6. 
The Appearance of Other Scales; 7. The Group Test. 

1. The Measurement Movement in Educational Sub- 
jects. — Simultaneous with the work of Binet in in- 
telligence testing in France, there was arising in this 
country an interest in the objective measurement of 
school accomplishment. Rice’s (97) report on spelling 
marked the beginning of the movement. But the real 
leader in the movement was Thorndike. Beginning in 
1903 with his Educational Psychology, we note the 
emphasis he lays upon measurement. In 1904 his In- 
troduction to the Theory of Mental and Social Measure- 
ments appeared, a book which had a profound influence 
upon the measurement movement. Stone’s Arithmetic 
Tests, worked out under Thorndike’s direction, were 
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published in 1908, and in 1910 the Thorndike Hand- 
writing Scale appeared. From that time to the present, 
each year has seen the publication of one or more scales 
or tests for the measurement of educational subject- 
matter. Many of them have appeared under Thorn- 
dike’s direction and all of them have been stimulated 
by his pioneer work. In addition to this Thorndike 
had done some work with mental tests, so that the intro- 
duction of the Binet Scale into America fell in line with 
the ideals and efforts of the measurement movement. 

2. The Introduction of the Binet Scale into America. 
— Goddard was the first to introduce the Scale and to 
make use of it in this country. The psychological 
laboratory at the Training School for Feebleminded 
Children at Vineland was founded in 1906, and Goddard 
was made Director of the laboratory. It is noteworthy 
as being one of the first laboratories in an institution 
for the feebleminded devoted primarily to psychological 
work. Goddard had seen something of Binet’s work in 
France and was acquainted with his scale as it applied 
to feebleminded children. In 1908 he began to use 
the Scale at Vineland and was speedily convinced of 
its usefulness. He set to work adapting the Scale to 
American conditions, making as few changes as possible. 
Preliminary work with the Scale made him doubt 
whether all the tests were rightly placed for American 
children and he, therefore, took the next logical step in 
his standardization of the Scale on 2000 American chil- 
dren. This standardization was published in 1910, and 
is based upon Binet’s 1908 Scale. Goddard followed 
essentially Binet’s method of standardization, although 
he made use of a much larger number of cases than 
Binet had used at any one time in the making of his 
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scale. This revision of Goddard’s remained for a long 
time the standard for American practice. The Training 
School for Feebleminded Children at Vineland, where 
Goddard was director of the psychological laboratory, 
became the Mecca of all those interested in the new 
clinical psychology, and the storm center around which 
much of the heated discussion as to the validity of the 
Binet-Simon Scale raged. The work at Vineland was 
ably supported by other men, notably by Kuhlmann and 
Huey, both psychologists attached to institutions for the 
feebleminded. Without going into detail we may say 
that the emphasis at first was laid upon the use of the 
Scale for the detection of feebleminded children. Vine- 
land led the way in using the Scale as a means of classi- 
fying all the children in the institution, and very soon 
came to use it as a routine procedure for the admission 
of all new cases. From Vineland the use of the Scale 
spread rapidly to other institutions. The point to note, 
however, in the early use of the Scale is that for prac- 
tical purposes its use was almost entirely restricted to 
the feebleminded. Normal children were tested in the 
main solely for purposes of standardization. Some 
share of the prejudice against mental tests among the 
public at large must be attributed to this fact. To 
allow a child to be ‘‘ submitted ” to a mental test was, 
and still is, to some extent, equivalent to raising the 
question as to the integrity of his intelligence, because 
mental tests were from the beginning so closely associ- 
ated with the feebleminded. This attitude towards 
mental tests is now rapidly disappearing, but it was a 
prejudice against which psychologists had to fight in 
their efforts to widen the scope of mental testing. 

3. The Controversy over the Validity of the Scale. 
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— From the very beginning the validity of the Binet 
Scale and the possibility of the measurement of general 
intelligence was challenged. Leaving aside criticism by 
non-psychologists, we find at the outset some psycholo- 
gists who are opposed to the method as being unscien- 
tific and founded upon false premises. There were many 
who refused to recognize the work of the ‘‘ mental 
testers”’ and regarded the whole matter as a fad that 
would soon fade into oblivion. As time went on, how- 
ever, this attitude gradually disappeared, and no one at 
the present time would be bold enough to assert that 
mental measurement is a passing fad. 

More serious and, sometimes, constructive criticism 
centered upon the actual tests themselves, the method 
of procedure and the problems of standardization. 
This criticism came from men who were more or less 
directly working in the field. It centered naturally 
around the Binet Scale. At the one extreme we find 
those who, while admitting the soundness of Binet’s 
general conception, would, nevertheless, so revise and 
alter the tests and procedure as to leave practically 
nothing of the original Scale. At the other extreme 
are to be found those who treat the Scale as if it were 
something sacred and as if it had emerged perfect from 
the hands of the master. Between the two extremes 
are the workers who by actual trial and error modified, 
revised and enlarged the work that Binet began. 

It might be amusing, but it could hardly be profit- 
_ able to enter into a detailed account of this period of 
criticism. Much of it has no application at the present 
time, and it has already faded into the historic past so 
rapidly as to make one smile at the emotional out- 
bursts and personal feelings that were aroused. 
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Much good resulted from these controversies never- 
theless. The necessity for standardization of procedure, 
so that examiners could compare their results, was 
emphasized. <A clearer line of demarcation was drawn 
between tests of intelligence and tests of knowledge. 
The need for other kinds of tests became obvious in 
cases where the Binet tests could not apply, especially in 
cases of language difficulty. The problems of stand- 
ardization were discussed and the desirability of more 
careful placing of tests emphasized. All this discussion 
helped to a better understanding of just what ‘‘ gen- 
eral intelligence ” signified, and led us slowly to recog- 
nize certain conditions that a test ought to fulfill in 
order to be considered a good test of general ability. 
On the whole, therefore, the controversy that raged 
around the Binet Scale left us with clearer ideas as 
to the problems and methods of intelligence testing, 
even although much of it was mere opinion and useless. 

4. Clinical Psychology. — Although clinical psychol- 
ogy proper dates back at least to the last. decade of 
the nineteenth century, it is undoubtedly true that the 
Binet Scale was the one most potent factor in its de- 
velopment and expansion. © Shortly after the first work 
with the Scale in the institutions for the feebleminded, 
we find psychological testing of all kinds spreading 
rapidly to juvenile courts, reformatories, prisons, chil- 
dren’s homes and schools. The psychological clinic did 
not and does not depend upon the Binet Scale, but it is 
unquestionably true that the appearance of the Binet 
Scale acted as a tremendous stimulus to this type of 
work. 

Notable among the juvenile court clinics was the one 
at Chicago under Healy and Bronner. Here no undue 
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emphasis was given to the Binet Scale, but the value 
of the Scale and of other mental tests was well recog- 
nized in relation to the larger field of work covered by 
the clinic. Many other juvenile courts have found the 
services of clinical psychology of value and a few main- 
tain special clinics, while others depend upon the help 
of outside psychologists. 

Among clinics established in reformatories and other 
penal institutions, one of the most noteworthy was the 
psychological clinic at the New York State Reforma- 
tory for Women at Bedford Hills. Real constructive 
work in the way of enlarging the field of intelligence 
testing has been done here under the direction of psy- 
chologists. Many other reformatories have had or still 
have clinics, where the scope of the work ranges from 
a very exhaustive examination down to the giving of a 
short set of tests. Many reformatories, prisons and 
penitentiaries have been surveyed by psychologists and 
their results have been of value in increasing our knowl- 
edge of the mentality of the criminal. 

And, lastly, many school systems have recognized the 
importance of psychological work. School clinics have 
been established in connection with the education of 
backward and feebleminded children. As we have seen 
in Chapter I, especial attention to the backward child 
began in the nineteenth century. At first the interest 
was entirely pedagogical, but it was not long before 
the help that psychology could render was appreciated 
and we see the coming of the school psychologist, whose 
duty it is to select the backward children for the special 
class. The number of these clinics, or departments 
of child study, is now great, and the work they are 
doing varies from minute and thorough psychological 
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testing down to the mere giving of Binet tests to aid 
in the segregation of the mentally retarded. There is 
a place in every school system for psychological tests 
and unquestionably the future will see a great expan- 
sion of their use in our schools. At the present time 
the center of interest in psychological work in the schools 
is shifting from the mere segregation of the mentally 
retarded to a wider use of intelligence tests in the classi- 
fication of pupils in general and much attention is being 
paid to the child of superior intelligence. We are be- 
ginning to realize that the bright child as well as the 
dull needs special educational guidance. 

The rapid expansion of the use of intelligence tests 
in our schools has -assisted and been assisted by the 
development of educational tests and measurements. 
The rise of such measurements forms an interesting 
chapter in school history but it lies outside the scope 
of this work. Undoubtedly the two kinds of measure- 
ment, the one probing the native ability, the other the 
knowledge of the child, are complementary, and the 
future will see a more intimate use of the two combined. 
— 5. The Stanford Revision.— The publication by 
Terman of the Stanford Revision of the Binet-Simon 
Scale in 1916 marks a distinct advance in intelligence 
measurement. Even before the publication of the 
Binet-Simon tests, Terman had been interested in the 
problem of individual differences in intelligence among 
school children, and shortly after the first publication 
of the Binet tests by Goddard in 1908, he seems to 
have become interested, in Binet’s method. During 
tg1o-11 Terman and Childs constructed a tentative re- 
vision ard extension of the Binet 1908 Scale, which 
they pubiished in 1912. Terman considered this merely 
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a tentative revision, because his experience with the 
Scale so far had shown him the great possibilities in 
the way of further extension and more complete stand- 
ardization. This revision, extension, and standardiza- 
tion occupied Terman and his co-workers for the next 
five years and the final result certainly justified the labor 
and time involved. 

The Stanford Revision adds nothing essentially new 
to the ideas of Binet. What Terman did, however, was 
to work out more thoroughly and more accurately the 
method suggested by Binet. The scope of the stand- 
ardization was broadened and the scale was so adjusted 
as to fit accurately at each age. Much of what is only 
implicit in Binet is made explicit by Terman. One 
other important contribution by Terman is worth not- 
ing, namely, the adoption of the Intelligence Quotient 
as suggested by Stern. The use of the I. Q. by Terman 
in connection with his Scale brought this measure of 
intelligence into common use. 

6. The Appearance of Other Scales.— It was natural 
that the stimulus given to mental testing by the use of 
the Binet-Simon Scale should result in the construction 
of other scales for measuring intelligence. If there are 
few, it is not because of a scarcity of ideas as to differ- 
ent tests, but rather because of the labor involved in 
standardization. We shall mention here the more or 
less well standardized scales, which are not obvious re- 
visions of the Binet, but which have been stimulated by 
it. The Point Scale by Yerkes, Bridges and Hardwick 
(15) used the original Binet Tests but substituted a 
scoring method for each test and a total score instead 
of the ‘‘ all or none” method and the age grouping 
of tests in the Binet. 
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The Pintner-Paterson Performance Scale (17) was 
the first scale to use tests entirely different from those 
of Binet. None of the tests in the scale require a 
knowledge of language by the subject. In this respect 
also it is very different from the Binet, where directions 
are given orally and most of the responses are oral. 
The scale has been found useful in the testing of for- 
eign children, deaf children and also as a supplement 
to the Binet Scale. The Army Performance Scale 
(Memoirs 2r) was constructed to supply the army ex- 
aminers with a means for measuring the mentality of 
the foreigners in the army when an individual examina- 
tion, in addition to a group test, was required. Several 
of the tests used in the Pintner-Paterson Performance 
Scale are included in this scale, in addition to many 
others. The scale has not been standardized on chil- 
dren, but the scores can be turned into an approximate 
mental age based upon a comparison of Performance 
Scale and Stanford and Point Scale records gathered in 
the army. 

The Herring Scale (22) follows the Binet in type of 
test, but all the tests used are different. It also differs 
in method of scoring and of computing mental age. It 
is intended to cover the same ground as the Stanford 
Revision and it correlates highly with the latter. 

7. The Group Test. — The most recent development 
in mental testing has been the rise of the group test. 
Here the subjects are examined in groups in contradis- 
tinction to the tests we have just described, in which the 
examiner is engaged with only one individual at a time. 
There is, of course, nothing intrinsically new in the group 
method, because it has been employed for a long time 
in psychological experiments. For the most part, how- 
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aver, these experiments were not directly concerned with 
getting an intelligence rating of the individual, and the 
new turn given to group tests at the present time is 
precisely the attempt to obtain a measure of the indi- 
vidual’s mental ability. 

For a long time there existed a distinct prejudice on 
the part of psychologists against the group test. Al- 
though the method had never been adequately tried out 
all sorts of @ priori reasons as to why it could never 
be feasible were advanced, and most of these reasons 
have disappeared into thin air now that the method 
has been tried and developed. The group method does 
not give us all the information gleaned by the expert 
clinician in his individual examination, but it can give 
a very reliable intelligence rating. 

We see the beginnings of the group method in the 
work of Thorndike and others with the early mental 
tests. After the introduction of the Binet tests, it was 
natural that the quicker group method should be tried 
out in order to arrive at a mental rating of more than 
one child at a time. Thus Pyle (13) gave several tests 
to groups of children, but did not combine the results of 
all the tests into one index to denote a child’s intelli- 
gence. This was done by Pintner. Influenced by the 
work of Pyle and confronted with the practical prob- 
lem of having to weed out the feebleminded children 
from among a large group of children, Pintner (17) used 
a set of six tests as group tests and took the median of 
the six percentiles as a measure of the child’s mentality. 

At the same time group tests were being used by 
Scott in his work of measuring the ability of business 
executives and salesmen. From these and other begin- 
nings it is obvious that group testing was in the aif 
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and that it would have developed slowly toward the 
goal that it has now attained. ‘The entry of this coun- 
try into the European War and the consequent utiliza- 
tion of intelligence tests in the army accelerated enor- 
mously the development of the group test. The differ- 
ent tests at present available will be discussed fully in 
Chapter VI. 

Summary. — Considering the broad outlines of the de- 
velopment of intelligence testing since the work of Binet, 
we may discern three phases. The first is the introduc- 
tion of the Binet Scale into this country, leading to 
minute work and much discussion of the principles in- 
volved, stimulating the development of clinical psychol- 
ogy and of intelligence testing in schools and institutions 
of all kinds and culminating with the Stanford and 
Herring Revisions, as representing the latest and most 
modern development of Binet’s original idea. 

Secondly, we see the construction of other kinds of 
Scales, diverging more or less from the principles of the 
Binet Scale, broadening our conception of the intelligence 
scale and extending the field of intelligence testing to 
different types of subjects. | 

And, thirdly, we note the rapid rise of the group test, 
introducing the concept of intelligence surveys of large 
numbers of individuals, breaking away from the method 
of the Binet Scale and opening up unlimited possibilities 
for the psychologist in the future. 
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CHAPTER IV 


THE CONCEPT OF GENERAL 
INTELLIGENCE 


Gradual Growth of the Concept.—In the preceding 
chapters we have been speaking of the measurement of 
general intelligence, without having attempted in any way 
to define the meaning of this term, and it is not easy even 
at the present to do so. As a matter of fact general 
intelligence has rightly been assumed to exist and psy- 


chologists have gone e about the measurement t of an indi- 
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~ psychological definition. This must not t be taken to im- 
“ply, however, that the ‘psychologist was blindly measur- ~ 
ing ain le without having any conception of what 
he was trying to measure. In every case the psycholo- 
gist has some rough working hypothesis upon_ the basis 
of which he proceeds, and it “is these. hypotheses _ and the 
_ logical conclusions - that | follow_ from them that _we shall 


ow briefly survey. 

~~ As we have noted in our historical account, the earlier 
attempts at mental measurement were concerned with the 
measurement of separate faculties, processes or abilities. 
Tests were devised to test different kinds of memory, 
attention, imagination and the like. Binet’s efforts were 
at first largely devoted to the measurement of the higher 
and more complex processes such as reasoning, imagina- 


tion and so on. Again, Binet very frequently compared 
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intelligent and unintelligent children in their methods of 
reacting to certain tests. Note carefully that his intelli- 
gent and unintelligent children were not so called on the 
basis of psychological tests, but simply on the basis of the 
ordinary subjective judgment of the teacher or parent, 
i.e., the ordinary common-sense judgment of the world. 
It is easy to imagine, therefore, that Binet became almost 
unconsciously familiar with intelligence as a complex 
trait of an individual’s make-up and very probably began 
to use unconsciously the type of reaction he had found 
common in his subjects as a criterion by which he might 
judge intelligence or lack of intelligence in unknown sub- 
jects. Be that as it may, the transition from his early 
work on groups of intelligent and unintelligent subjects, 
as diagnosed by the world, soon led him consciously to 
reverse the process and to diagnose the intelligence of 
his subjects by means of tests. 

It is well to insist upon the fact that the meaning of 
general intelligence has been a gradual growth and that 
we did not start with a clear definition of general intelli- 
gence set up by some psychologists and forthwith proceed 
to measure it by means of tests. We may say rather that 
the psychologist borrowed from every-day life a vague 
term implying all-round ability and knowledge, and in the 
process of trying to measure this trait he has been and 
still is attempting to define it more sharply and endow 
it with a stricter scientific connotation. 

As we go through the writings of Binet we do not find 
any well-formulated and standard definition of general 
intelligence, but rather numerous descriptions of it, now 
emphasizing one of its aspects and now another. For a 
long time, indeed, he did not seem to differentiate it 
clearly from knowledge, just as it is not at present clearly 
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differentiated from knowledge in popular thought. Later 
on, this differentiation from knowledge creeps in, but only 
after he has had considerable experience with measuring 
intelligence by means of his scale of tests. Practical 
work with the scale made this differentiation necessary. 
This is a good example of the manner in which the mean- 
ing of the term ‘‘ general intelligence” is aces a 
definite psychological connotation. 

Binet considered attention and adaptation as the two 
most important factors in general intelligence, although 
we must not forget that he employs the term attention 
in a much wider sense than is ordinarily the case in psy- 
chology. One of his longest articles is devoted to a study 
of attention and adaptation in order to see how intelligent 
and unintelligent children differ in these two respects, 
and many of the tests he devised to bring out these dif- 
ferences were later found useful in his scale. Judgment, 
again, is a term Binet (16) is fond of using and of em- 
phasizing in his concept of intelligence. Intelligence, he 
says, “‘is judgment, or common sense, initiative, the 
ability to adapt oneself.” And again, ‘t To judge well, 
understand well, reason well — these are the essentials of 
intelligence.” ‘‘ Binet’s definition emphasized three 
phases of behavior: (1) the ability to take and maintain 
a given mental set; (2) the capacity to make adaptations 
for the purpose of attaining a desired end; and (3) the 
power of auto-criticism.” (Hollingworth, 20.) Descrip- 
tions of this kind are Binet’s contribution to a definition 
of general intelligence. 

Definition. -- It remained for the German psychologist 
Stern (14) to give us one of the shortest definitions of 
general intelligence, and the one that is most commonly 
accepted at the present time. ‘‘ Intelligence is a general 
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capacity of an individual consciously to adjust his think- 
ing to new requirements.” And again, and perhaps 
better, ‘‘ It is general mental adaptability to new prob- 
lems and conditions of life.” By this definition Stern 
differentiates general intelligence from talent which is 
the development of a specific ability, and again from 
knowledge or mere information, and lastly from memory 
because this deals with the old, whereas general intelli- 
gence is directed toward the new. Further he says, 
‘© Any sort of perceptive, memorial or attentive activity 
is at the same time an intelligent activity just in so far 
as it includes a new adjustment to new demands.” 
These statements of Stern are often further contracted 
as follows: ‘ General intelligence is the ability of the 
organism to adjust itself adequately to new situations,” 
and this is our best definition at the present time. Ob- 
viously we could debate at length as to what is meant 
by ‘‘ adequately ” or ‘‘ adjust” or ‘‘ new,” but such 
debate would lead us too far afield and serve no prac- 
tical purpose. 

The definition given conceives of general sntangenee 
as including behavior that leads to better and better 
adaptation not only in man, but in the whole animal 
kingdom. It includes the capacity for getting along 
well in all sorts of situations. This implies ease and 
rapidity in making adjustments and, hence, ease in 
breaking old habits and in forming new ones. Funda- 
mentally, this leads us back to the general modifiability 
of the nervous system. An organism whose nervous 
system is very modifiable, can adjust itself to new types 
of situations and react adequately to a great number of 
different situations. The intelligent organism has a 
multiplicity of responses; the unintelligent few. The 
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intelligent organism responds to a great number of situa- 
tions; the unintelligent to few. Intelligent behavior 
leads one from one thing to another in ever-widening 
circles; unintelligent behavior is narrow and restricted, 
and leads to repetition or cessation. 

Other Definitions. — Many other definitions of in- 
telligence have been suggested. A number of these have 
been published in a Symposium on Intelligence (21) in 
the Journal of Educational Psychology. Most of the 
writers prefer not to give a short definition but to de- 
scribe what they mean by intelligence at greater length. 
Among the shorter definitions we finda few as follows: 

‘© We may then define intellect in general as the power 
of good responses from the point of view of truth or 
fact.” — Thorndike. 

** An individual is intelligent in proportion as he is 
able to carry on abstract thinking.” — Terman. 

‘* An individual possesses intelligence in so far as 
he has learned, or can learn, to adjust himself to his 
environment.” — Colvin. 

“Intelligence is intellect plus knowledge.” — Henmon. 

** Intelligence seems to be a biological mechanism by 
which the effects of a complexity of stimuli are brought 
together and given a somewhat unified effect in be- 
havior.” — Peterson. | 

“Intelligence is an acquiring capacity.” — Woodrow. 

Obviously these definitions overlap to some extent 
and contradict each other also to some extent. 

Woodworth (21) describes what the subject in a test 
must do; — ‘‘ He has to see the point of the problem 
now set him, and to adapt what he has learned to this 
novel situation.” These two elements, ‘‘ seeing the 
point ” and ‘‘ adapting oneself to a novel situation,” 
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he includes under the general factor of responsiveness 
to relationships. And to this general factor he would 
add a second, namely, retentiveness. 

Ballard (22) would define intelligence as ‘‘ the rela- 
tive general efficiency of minds measured under similar 
conditions of knowledge, interest and habituation.” 

Wells (17) says, ‘‘ Intelligence means precisely the 
property of so recombining our behavior-patterns as to 
act better in novel situations.” 

These samples of definitions of intelligence must suf- 
fice. There are a great many more. We need only add 
a useful way of thinking of intelligence, particularly for 
the teacher, namely, as ability to learn. For the intelli- 
gence test is a good index of a child’s ability to learn in 
school, if he is interested and willing. 

Theories of General Intelligence. —So far we have 
been dealing with definitions or descriptions of general 
intelligence, which make no attempt to explain in a 
more thorough-going manner the nature of general in- 
telligence or its relation to the different abilities or 
traits of the individual. There are, however, one or two 
theories of intelligence that attempt to go further than 
the mere descriptions. Of these Spearman’s (04) the- 
ory of the nature of general intelligence is the most 
interesting and one that has been formulated in greatest 
detail. Indeed, it is the only theory that has been 
comprehensively worked out, and, therefore, merits 
some attention, even although it has not found many 
adherents. 

According to Spearman, all performances depend, to 
a certain degree, upon one and the same general com- 
mon factor; ie., General Ability or General Intelli- 
gence. A person’s success in any intellectual perform- 


58 INTELLIGENCE TESTING 


ance is the joint product of two factors, namely, the 
specific ability for the task in question and the general 
ability of the person. It is from this manner of stating 
the theory that it is sometimes known as ‘‘ the theory 
of two factors.” The first factor is the general fac- 
tor, as when Spearman (14) says, ‘‘ All intellective ac- 
tivity depends in some degree on one and the same gen- 
eral fund of mental energy.” The second factor is an 
individual’s ‘‘ specific capacity for that particular kind 
of performance.” The general common factor contrib- 
utes something to each specific performance, or, in terms 
of cortical activity, we may say that ‘‘ each momentary 
focus of cortical activity receives continual support from 
energy liberated by the entire cortex.” Physiologically 
this general factor would seem to be synonymous with 
the plasticity of the nervous system and Spearman 
speaks of it as a ‘‘ plastic” function. It is very prob- 
ably a quality of the nerve tissue. 

For a proof of this theory Spearman depends very 
largely upon mathematical correlations, and Spearman 
by this work has contributed largely to our knowledge 
of the application of correlation to psychology. It 
would take us too far afield, however, to enter into the 
discussion that has arisen over Spearman’s attempt to 
prove his theory by means of his so-called hierarchy of 
coefficients. Other workers, using Spearman’s own for- 
mulae, do not find this hierarchy and they have, there- 
fore, challenged his theory. 

It does not follow, of course, that Spearman’s theory 
falls, even if his method of proof is not valid. Hart 
and Spearman (14-15) have attempted to gather addi- 
tional evidence in support of the theory from the field 
of abnormal psychology. If the general factor depends 
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upon the integrity of the entire cortex, then it should 
follow that if there is a lesion anywhere in the cortex 
there should be a general lowering in ability, and that 
those performances which are most dependent upon 
“* general ability ” should be most affected. And such a 
general lowering of the individual’s ability is what 
Spearman and Hart claim to have found in their tests 
on several different types of insane people. 

Burt (09-10) would seem to follow Spearman to some 
extent, but he gives a certain turn to the discussion 
which brings us back remarkably near to Binet’s con- 
ception. He says, ‘‘ High intelligence seems to mean 
high capacity for continually systematizing mental be- 
havior by forming new psycho-physical co-ordinations, 
older co-ordinations being retained, so that newer co- 
ordinations bring with them increased complexity and 
incessant change.” And again, ‘‘ In such progressively 
integrative actions of the mind the efficient and directive 
agent is attentive consciousness. Voluntary attention is 
the essential factor of general intelligence.” Burt there- 
fore finds in voluntary attention, just as Binet did in 
‘* attention and adaptation,” the common factor which 
is called general intelligence. It may be interesting to 
note here that in the work of Webb (15) the concept 
of Spearman of a common factor for intelligence has 
been carried over to the investigation of character and 
an attempt has been made to find a common factor in 
character. 

Although Spearman’s theory has not been generally 
accepted, it has stimulated a great deal of valuable dis- 
cussion and has brought with it a fuller understanding 
of general intelligence. In opposition to Spearman we 
have the commonly accepted view of a great number 
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of specific abilities, not bound together by a common 
factor. Thorndike may be said to be the representative 
of this point of view. There is no necessity to postu- 
late a new factor. What we have is a number of spe- 
cific abilities and we find a high correlation between 
these abilities because of the elements that are common 
to many of them. Sometimes we do not find a high 
correlation, as Spearman maintains, and in that case we 
have few common elements. For example, between 
what Thorndike (09) calls the level of sensitivity and 
the level of association we do not find a high correla- 
tion. ‘‘ The efficiency of a man’s equipment for the 
specifically human task of managing ideas is only 
loosely correlated with the efficiency of the simpler sen- 
sori-motor apparatus which he possesses in common 
with other species” ; and again (14) ‘‘ the mind must 
be regarded not as a functional unit, nor even as a col- 
lection of a few general faculties which work irrespec- 
tive of particular material, but rather as a multitude 
of functions each of which involves content as well as 
form, and so is related closely to only a few of its 
fellows, to the others with greater and greater degrees 
of remoteness.” 

This brief survey of theories of general intelligence 
will serve to show the disagreement existing at the pres- 
ent time. Both theories have much that is stimulating 
in them and will lead us to understand the problem of 
mental testing in its wider aspect. For practical pur- 
poses, however, it matters little whether we believe that 
a high correlation is due to a central factor or to many 
common elements. We may, therefore, pass on to the 
development of the concept of general intelligence as 
shown in the empirical requirements of an intelligence 
test as we know it today. 
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The Criteria of a Test of Intelligence. — Influenced 
both by the theoretical discussion of general intelligence 
and by the empirical work of testing, we have arrived 
at certain requirements for a good test of intelligence, 
which we may discuss under the four following headings: 

1. Tests must be relatively new. — A good intelli 
test must avoid) as much as possible anything that is 
S ests upon a differentiation beurecn knowl- 
edge and I pnteligeee To use as a test of Tntélligence 
something that 1s Commonly taught in school is not de- 
sirable, because those childrgn who have reached the 
particular grade in which this is generally taught have 
memorized this fact, whereas other children of equal 
or greater intelligence may have had no opportunity to 
learn this same fact, simply because they may not have 
reached this particular grade in their school work. To 
ask the question, ‘‘ Who discovered America?” would 
be indicative of the school progress or general cultural 
environment of the child rather than of his general in- 
telligence. Failure to answer might indeed be due to 
lack of intelligence in the case of school children of a 
certain grade in which this had been a matter of in- 
struction, but on the other hand a very intelligent child 
might fail to answer owing to the fact of his not being 
in the grade in which this was taught. 

On the other hand such tests as choosing the prettier 
of two very contrasting faces (Binet Scale, V, 3) or 
comprehension of common-sense questions (Binet Scale 
IV, 5; VI, 4; etc.) do not depend upon specific school 
instruction at any given period of a child’s life. They 
are things which any ordinary child has an opportunity 
of picking up from his general environment. Only in 
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very exceptional cases would such tests be unfair as 
tests of intelligence. In many cases the child may 
never have done just exactly the thing demanded in 
the test, but, granted a certain degree of intelligence, 
he will be able to perform the test the first time. 

There is clearly, then, a broad distinction between 
specific things which have been taught and those which 
a child unconsciously acquires from his environment, 
and the former are to be ruled out as intelligence tests. 
There is, however, no sharp dividing line between these 
two groups and many things which belong to the one 
group for some children will belong to the other group 
for others. For example: to know one’s age is a good 
test for young children up to four or five. Ability to 
pass this test is not, however, a positive indication of 
intelligence in adults, for the adult may be very feeble- 
minded and yet may have acquired this as a piece of 
knowledge. He may have been deliberately taught this 
fact. Again, to take a more drastic case, tests involv- 
ing the use of language are not good intelligence tests 
for deaf children, because deaf children must learn lan- 
guage as a school subject, and ability to pass language 
tests depends primarily upon schooling. The inability 
of a deaf child to pass any specific language test might 
simply indicate his lack of school training and give us 
no measure of his intelligence. 

To sum up, then, our tests should avoid as far as 
possible specific school information. They should pre- 
sent relatively new situations to the child. 

2. Increasing Ability at Successive Age Levels. — 
Our test or scale of tests must show that ability in- 
creases from age to age among children. A group of 
average five-year-olds must show a better performance 
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than a group of average four-year-olds, and so on. If 
we are dealing with one test that can be given to chil- 
dren of several ages, then ability on the test must in- 
crease from age to age. As soon as there ceases to be 
a differentiation in ability between any ages, then the 
test ceases to differentiate the general intelligence of 
children of those ages. 

This is based upon the fact that the ability of the 
individual increases from infancy to maturity, and that 
the average child shows a steady and reasonable in- 
crease in ability from year to year. And this is what 
we find to be the case either with single tests that can 
be applied to children of several successive ages or with 
groups of tests forming a scale. The six-year-olds do 
better that the five-year-olds, the seven-year-olds better 
than the six-year-olds, and so on. Obviously if a test 
or scale fails to show this increase, we can get no meas- 
ure of the child. 

3. Agreement with Other Judgments of Intelligence. 
— Our intelligence tests must agree with other judg- 
ments of the individual’s intelligence. The world at 
large is continually passing judgment upon the intelli- 
gence of individuals and obviously there must be some 
agreement between the rating of an individual given 
him by the world and that given him by intelligence 
tests. This does not mean, of course, that there must 
be absolute agreement. If such were always to exist 
there would be then no need for our psychological tests. 
All that we require is a general agreement with the best 
judgments of the world. 

Although, as we have said, people are being con- 
tinually judged by their fellows, nevertheless, these 
judgments are often carelessly made and inaccurate. 
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Ordinarily such judgments are of no use and sometimes 
they are worse than useless. We can obtain valuable 
information, however, when we get ratings of a group 
raade by several reliable judges. This, however, is diffi- 
cult; more difficult and laborious than giving intelli- 
gence tests and, therefore, the test is justified, because 
it is quicker and more accurate than collecting the sub- 
jective judgments of reliable judges. We use these sub- 
jective judgments in making our scale. A teacher’s 
estimate of the intelligence of her children should show 
some general agreement with the results of an intelli- 
| gence test. Several teachers’ combined estimates should 
show a greater degree of agreement. This amount of 
agreement can be measured by means of correlation and 
we speak of a positive correlation when such an agree- 
ment exists. A high positive correlation means a great 
‘degree of agreement. 

Ordinarily teachers’ estimates show a positive correla- 
tion, but they do not show an identical agreement with 
the results of the tests. The amount of agreement is 
sufficient, however, to indicate that the tests are measur- 
ing that which the world recognizes as general intelli- 
gence. The lack of perfect agreement indicates the 
inability of the teacher to pick out the one factor of 
general intelligence and to abstract from school knowl- 
edge, temperament, character and all those other quali- 
ties that enter into the totality of a child. 

In the construction of intelligence tests it is, there- 
fore, usual to correlate the results of the tests with 
school marks, with teachers’ estimates of ability, with 
fellow students’ or parents’ estimates of ability, or with 
any other outside judgment of ability that may be avail- 
able. All reliable tests have been subjected to this kind 
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of an analysis and particularly the Binet Scale. It has 
shown agreement with teachers’ estimates, school marks 
and other judgments. It also agrees with such broad 
distinctions between the abilities of children within and 
without our feebleminded institutions, thus agreeing 
with the general opinion of the world which found such 
children to be feebleminded long before the advent of 
intelligence testing as a means of diagnosis. 

And lastly, as various measures of intelligence become 
perfected, we can check up any new tests of intelligence 
by comparing the results with those obtained by more 
or less known and standard measures. The Binet Scale 
serves at present as one such standard measure. We 
must, however, avoid the assumption that the Binet 
Scale as it now exists is a perfect measure of intelli- 
gence, and therefore, demand that all other measures 
show a high degree of correlation with it. If we in-| 
sist upon a high correlation, we should be merely dupli-' 
cating measures that do for us what the Binet Scale 
is already doing, and we should be working in a circle 
without making any progress. As with the judgments 
of individuals or school marks, all that we can require 
is a moderate amount of agreement between any new \ 
scale and the older established scales as they exist at 
the present time. 

4. Reliability. — For a test to be reliable means that 
the test must rate the child in the same way when ap- 
plied at various times. Assuming conditions of giving 
and scoring the test and the condition of the child equal 
on both occasions, then we should expect the test to 
yield approximately the same result. If a test gives 
a certain mental age on one day, to be reliable we ex- 
pect it to give about the same rating during the next 
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few days. Practice effects are likely to appear. These 
may be avoided by using a different form of the same 
test, if such is available. Our measure of reliability is 
the correlation between the same test given twice, or 
different forms of the test given on two separate 
occasions. 

If we use these four criteria of any one test within 
a scale and of the scale as a whole, we may be fairly 
certain of arriving at valuable tests for the measure- 
ment of intelligence. 

The Growth of Intelligence. — We assume that in- 
telligence increases from birth to maturity, and that 


Amount of 
Intelligence 


Yee I! 
then it remains more or less constant, only to show de- 
cay and weakening during old age. We assume further 
that normally intelligence increases at a diminishing 
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rate from year to year during this period of growth, 
so that our conception of the growth of intelligence may 
be pictured as in Figure I. 

From birth to five years there is the most rapid in- 
crease in intelligence. The annual increments are larger 
than during any other five-year period. During the 
next period from five to ten the growth is not so great 
but is still steady and easily measurable. During the 
next five-year period the growth becomes smaller and 
smaller, and many psychologists assume that a fourteen- 
year-old level on the Binet Scale is the level attained 
by the average adult. Some assume that the sixteen- 
year-old level is the average adult level. At present, it 
is customary to assume the fourteen-year-old level in 
view of the general results of the mental testing in the 
army, where it was found that the average recruit had 
a mentality about equal to a mental age of 13.8 on the 
Stanford Revision. 

From age fourteen or sixteen onwards, therefore, our 
tests do not at present detect any growth of intelli- 
gence in the psychological sense, although it would not 
be safe to deny the possibility of such growth. It may 
be there, and may last on into the twenties or thirties 
but our tests may not be fine enough to detect it. 
Even if, on the average, such slight growth of abstract 
intelligence persists for some years after fourteen or six- 
teen, it is probably not of sufficient amount to be an 
important factor in the practical affairs of life. 

Figure II shows hypothetical growth curves for su- 
perior, normal and inferior intelligence, with the sug- 
gestion that the curve for inferior mentality stops rising 
at an earlier age than that of normal mentality, and 
that the curve for superior mentality continues to rise 
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for a longer period. There seems to be no doubt that 
the intelligence growth of the feebleminded begins to 
slow up at an earlier age than that of the normal child. 
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We have as yet no evidence with reference to those 
of superior mentality. Our figure represents only three 
curves, but we must imagine an infinite number rep- 
resenting all types of intelligence. 

What form our curve of intelligence would take if 
continued to middle age and old age, we cannot tell. 
Perhaps the curve attains a certain height and remains 
at that height until the decadence of old age begins, 
somewhat as follows: 


(SO 
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Or, perhaps, as soon as the curve attains its maximum. 
_ it immediately begins to descend somewhat as follows: 


a 


As soon as growth ceases, decay may set in, gradual 
and by degrees at present not measurable. This maxi- 
mum may be much later than the empirical point at age 
14 or 16 as shown by our present tests. All these ques- 
tions are interesting problems for future research. 

The Limit of Intelligence. — Ordinarily this assump- 
tion of the psychologist that the development of intelli- 
gence ceases between the ages of fourteen and sixteen, 
comes rather as a shock to students or teachers. They 
have been accustomed to think of a man’s mind as in- 
creasing and developing until old age definitely sets in. 
They must remember, however, the definite and limited 
sense in which the psychologist is using the term intelli- 
gence. It is ability to adapt to relatively new situa- 
tions. As far as he has been able to measure such 
adaptability he finds that average fourteen to sixteen- 
year-old children show as much adaptability as average 
adults, whatever their age may be. . He does not mean 
that such children can do or know as much as the aver- 
age adult. He simply means that, given a situation as 
new to the fourteen or sixteen-year-old as it is to the 
adult, on the average their performances will be about 
the same. What the individual acquires as he grows 
older is a greater and greater accumulation of facts, 
a greater knowledge, a wider experience of doing many 
different things appropriate to the level of his intelli- 
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gence. The adult knows many more things than the 
child, because he has had time to acquire such knowl- 
edge; he can do many more things because he has had © 
experience in doing them. The depth of his knowledge 
and the extent of his experience is, however, all through 
life conditioned by the degree of intellectual develop- 
ment, the growth of which, we believe, ceases for ail 
practical purposes about the age of fourteen or sixteen. 

The Regularity of the Growth. — So far our pictures 
have shown smooth curves as it is easier for us to 
imagine the growth of intelligence as being regular from 
year to year as our curves indicate. There is no reason, 
however, to believe that this is necessarily true. It 
probably gives us a picture of the average of groups, 
but not necessarily of the individual. We must, there- 
fore, widen our conception to include the possibility of 
irregular curves. Just how frequent these irregular 
curves are, we do not know. It seems that usually the 
growth of intelligence is constant and regular, but never- 
theless there is no reason at present for denying the 
possibility of irregular and uneven development. The 
assumption of the regularity of the growth rests upon 
the stability of the Intelligence Quotient. The Intelli- 
gence Quotient or I. Q. is, as we shall see later, the 
ratio of the Mental Age to the Chronological Age. If 
this ratio remains constant the individual will maintain 
a steady development and his growth curve will be of 
the form we have pictured. If, however, the I. Q. fluc- 
tuates from time to time, then the growth will be spas- 
modic in character and the curve will deviate from the 
‘type we have pictured. 

Rugg (21), Terman (19), Garrison (22) and others 
have shown that the average change in I. Q. from one 
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test to another is very small. Terman has also given 
the growth curves of several individual children and, 
while most of them are very regular, some are decid- 
edly irregular. The fact that the average change in 
I. Q. for a number of children is very small, must not 
lead us to forget that there are many cases showing 
appreciable changes from one test to another. (Root, 
22.) Some of these changes are certainly due to the 
inadequacy of the measuring instrument, the difference 
between examiners’ methods, the failure of a subject to 
give full co-operation at all times, and the like, but 
some of them may also be due to irregularities of growth 
in intelligence. Such irregularities may be caused by 
severe illness and they will be probably more frequent 
among so-called unstable individuals. As a rule, how: 
ever, growth in intelligence seems to proceed fairly 
uniformly from year to year without any marked 
fluctuations. 

The Distribution of Intelligence. — Another basic as- 
sumption underlying intelligence testing is that the 
distribution of individuals with reference to general in- 
telligence approaches a normal distribution. A normal 
distribution of individuals for any trait means that the 
majority of individuals possess a medium or average 
amount of the trait, that an equal number on both sides 
possess more and less of the trait in question, and that 
progress from average to very little or very much is 
marked by a gradually decreasing number of individ- 
uals. Figure III shows a picture of a normal curve, 
and a possible division into five different grades of in- 
telligence is there pictured. The middle group of 
normal includes about fifty per cent of the cases. This 
group is flanked on each side by two groups called 
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superior and inferior, each containing about 22 per cent 
of the cases. And finally at the extremes we have two 
small groups designated very superior and very inferior, 
each containing about three per cent. Within each group 


Normal 


Fic. III 


Very 
Inferior 


there are obviously differences in intelligence, but for 
practical purposes such a five-fold division may be all 
that is required. It is perfectly possible, however, to 
make more divisions and very often it is convenient to 
make a seven-fold division. Obviously we can make as 
many groups as is useful to our purpose, always keeping 
in mind the real power of differentiation that any par- 
ticular set of tests may possess. 

In actual practice no set of tests gives a perfectly 
normal distribution, although almost all groups of 
tested individuals seem to approach such a distribution 
the better our sampling of individuals becomes and the 
better our set of tests is constructed. It may be that 
the actual distribution of intelligence is not perfectly 
normal, that it is skewed slightly to the upper or the 
lower end of the curve, but with the comparatively 
rough intelligence measures that we possess at present 
the best assumption for practical purposes is that of 
a normal distribution. 
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The Ways of Expressing Intelligence Ratings. — 
There are many different ways in which we may ex- 
press the intelligence rating of an individual, and we 
shall discuss some of those most commonly used at the 
present time. 

1. Mental Age.—One of the most common and 
serviceable means of designating the intelligence of a 
child or of adults of inferior intelligence is by what 
is known as the Mental Age. This method originated 
with the Binet Scale, but is now used with any set of 
tests standardized on children of various ages. If a 
child is said to have a certain mental age, we mean 
thereby that his performance on the tests is equal to 
the average performance of a fair sampling of children 
of the same chronological age. Thus, if average five- 
year-olds are able to pass certain tests, a child regard- 
less of his chronological age, who is able to pass these 
same tests and unable to pass any higher ones, is said 
to have a mental age of five years. . 

The validity of any mental age depends, of course, 
upon the thoroughness of the standardization of the 
scale from which the mental age is computed. It is, 
therefore, always necessary to keep in mind the scale 
upon which the child was tested and it is dangerous to 
compare the mental ages of children tested by different 
scales. The original Binet Scale was found to be too 
easy at the lower end and too hard at the upper end for 
average American children. A child having a mental 
age of three or four on this scale cannot, therefore, be 
properly compared with a child whose mental age is 
three or four as tested by the Stanford Revision of 
the Binet Scale. It is, therefore, always necessary to 
keep in mind the scale from which the mental age has 
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been computed. At the present time the Stanford Re- 
vision would seem to be the best standardized scale 
and it is the one most widely used. It may not be ab- 
solutely accurate and there is a possibility that the 
higher ages (12, 14, 16) are too hard for the average 
child of those ages, nevertheless constant use of the 
scale gives us a familiarity with its meaning and some- 
thing like a conventional significance is being attached 
to the different mental ages on the Stanford Revision. 
They are beginning to stand for specific degrees of in- 
telligence, even although they may not in every case 
actually measure the average ability of the age in 
question. 

Although the concept of mental age is extremely use- 
ful and readily understandable in practical work, it has 
one grave drawback. This becomes at once apparent 
when dealing with adults who are not backward, or 
with very superior children. Because mental age means 
the average or median performance of a fair sampling 
of the equivalent chronological age group, we cannot 
really have a mental age above 14 or 16, if mental 
growth stops at these ages. In other words a mental 
age of 12 is equivalent to the average performance of 
twelve-year-olds ; a mental age of 13 to the average per- 
formance of thirteen-year-olds; a mental age of 14 to 
the performance of fourteen-year-olds; a mental age of 
15 to the performance of fifteen-year-olds; a mental age 
of 18 to the performance of eighteen-year-olds; a men- 
tal age of 20 to the performance of twenty-year-olds; 
and so on to any age. Now if mental growth ceases at 
14, then the average performance of 14-, 15-, 16-, 18-, 
20-, 30-year-olds must be identical. Therefore, we 
cannot go above a mental age of 14. Any individual 
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exceeding the score of the average fourteen-year-old has 
a mental age above 14, but that is really all we can 
say about his mental age. In order to assign mental 
ages to such individuals so as to be able to calculate 
I. Qs., many: workers have assumed norms for higher 
ages above 14 or 16. In doing this, however, we should 
remember that these so-called mental ages are not based 
upon the strict meaning of mental age, as the average 
performance of the like chronological age group. Such 
mental ages are pure fictions and their comparability 
with true mental ages is doubtful. The mental age 
method is, therefore, limited in scope, hence other meth- 
ods of rating intelligence, such as the percentile method 
or the standard deviation method, are coming into use, 
’ particularly in dealing with older individuals. 

Mental age is an absolute measure of the child’s ac- 
complishment. The relative intelligence of the child 
can only be estimated by comparing his mental with 
his chronological age. The easiest comparison is to 
note how many years above or below his chronological 
age he may be. This, however, is very unsatisfactory 
because a difference of a certain number of years has 
a totally different significance at different periods of 
life. A four-year-old who is two years retarded men- 
tally is much more seriously deficient than a twelve- 
year-old who is also two years retarded mentally. This 
is because the growth of intelligence is much more rapid 
at the earlier ages and gradually becomes slower and 
slower. Our previous discussion on the growth of in- 
telligence has made this clear. Owing to this difficulty 
we must, therefore, adopt some other method of rating 
a child’s intelligence, if we wish to compare the intelli- 
gence of children of different chronological ages. 
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2. The Intelligence Quotient. —{The intelligence quo- 
tient gives us the relative degree of intelligence disre- 


garding chronological age. It is the ratio of the mental 
and chronological ages. The mental age is divided by 
the chronological age and the quotient obtained is 
called the Intelligence Quotient or I. Q.\ Children test- 
ing exactly at age will all have I. Qs., of 1.00, those 
below age will have I. Qs., less than 1.00, and those 
above will have I. Qs., greater than 1.00. The Intelli- 
gence Quotient thus gives us an intelligence rating that 
makes possible direct comparison of children of differ- 
ent chronological ages. It is the most serviceable value 
when dealing with age-scales. 

A study of the distribution of the I. Qs., of a large 
number of children, such as has been made by Terman 
(17) shows a fairly constant distribution at each age 
In his combined distribution for all ages from five ta 
fourteen he gets the following results: 


The lowest 1 per cent go to an I. Q. of 70 or below. 
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and so on. 


The highest 1 per cent reach an I. Q. of 130 or above. 
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and so on. 
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The diagnostic significance of the different Intelli- 
gence Quotients is generally expressed somewhat as 
follows: 


Intelligence Quotients Classification 
0-69 Feebleminded 
70-79 Borderline 
80-89 Backward 
go-109 Normal 
II1O-I19 Bright 
120-129 Very Bright 
130 and above Very Superior 


Several methods for the rapid calculation of Intelli- 
gence Quotients are available. Tables for all I. Qs., 
within the mental age range of three to seventeen years 
and the chronological age range from five to seventeen 
years have been prepared by Inglis (22). Toops and 
Pintner (18) have devised a chart for reading off In- 
telligence Quotients. Yepsen (22) has devised a slide 
‘ule of the conventional type called the Vineland Slide 
Rule, while Kohs has constructed a circular slide rule, 
called the Reed I. Q. Slide Rule. The tables are un- 
doubtedly the most accurate, but the other devices are 
rapid and may be useful where. extreme accuracy is not 
necessary. 

3. Point Scales and Their Coefficients. — If, instead 
of an age scale, we are using a scale on which a child 
is said to score so many points (see description of 
Yerkes-Bridges Scale in Chapter V), we obtain as a 
measure of his intelligence a score of so many points. 
We may then refer to the norms and turn this into a 
mental age and from this derive an I. Q. as explained 
above. Instead of this procedure, however, we have the 
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possibility of comparing the number of points obtained 
with the number of points normal for the age in ques- 
tion. The ratio of these two values gives a coefficient 
which has been called the Coefficient of Intellectual 
Ability (C. I. A.) or the Coefficient of Mental Ability 
(C. M. A.). This coefficient expresses the percentage 
of points gained with reference to the norm for the age 
in question. It cannot be directly compared with the 
I. Q. and the diagnostic significance must be empirically 
determined for the scale with which it is used. So 
far it has only been used with the Yerkes-Bridges Scale, 
and we shall give the diagnostic significance of the co- 
efficient, as far as has been determined, when the scale 
itself is discussed. 

4. The Median Mental Age. — When dealing with a 
number of standardized tests, each of which are signifi- 
cant for a wide range of ages, a very useful method of 
intelligence rating is the median mental age. Suppose 
we have fifteen tests showing significant scores or time 
values at most ages from five to fourteen, we can turn 
any particular child’s score into the equivalent mental 
age for each test. We then have fifteen mental ages 
descriptive of his performance on the tests. The median 
of these fifteen mental ages gives us a mental age which 
can be regarded as the most likely mental age of the 
child. This mental age can then be converted into an 
TQ: ‘ 

This method of evaluating intelligence has been used 
by Pintner and Paterson with their Performance Scale 
(See Chapter V). The value of the method lies in the 
flexibility allowed the examiner with reference to the 
number of tests used in any particular case. Indeed a 
mental age of this kind can be obtained from any con- 
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glomeration of properly standardized tests which cover 
a sufficiently wide range of ages. Furthermore, the list 
of mental ages for the individual tests gives the ex- 
aminer a picture or profile of the child’s performance 
showing at a glance the tests or types of test in which 
the child excells or fails. 

5. Percentile Ratings. — A type of rating that is be- 
coming more and more popular among mental testers 
is the percentile rating. In this case the individual’s 
performance is compared with the performances of all 
the individuals in a particular homogeneous group. A 
six-year-old is compared with a group of six-year-olds; 
a ten-year-old with a group of ten-year-olds; a college 
student with a group of college students or, if we like, 
with a group of miscelianeous adults. The reference 
always is to a group of which the individual is in some 
way a member. We do not compare a five-year-old’s 
performance with the average performance of children 
of different ages and find that it is like the average per- 
formance of six-year-olds or seven-year-olds. We com- 
pare his performance with five-year-olds only and find 
out whether it is equal to the performance of 10 per 
cent, 20 per cent, 50 per cent or any per cent of five- 
year-olds. This percentile value is the measure of his 
ability and it is easy to interpret. It ranks him im- 
mediately on a scale of one hundred. It tells us how 
many are above or below him, and we can then de- 
scribe his ability in any way we wish in accordance 
with whatever sub-division of groups we have carried 
out on our normal curve of distribution. 

The percentile method can be used with a group of 
tests each of which has been standardized according to 
percentiles. In this case we shall have a percentile 
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rating for each test and the median or average of these 
percentiles will be the intelligence rating of the child. 

This method has been used by Woolley (15) in her 
tests for adolescents and also by Pintner (18). The 
latter shows the necessity of ‘“ super-percentile”’ tables 
for the accurate interpretation of an average or median 
derived from several percentile ratings. On the other 
hand we may have a series of tests each of which is 
assigned a score, and the total score will then be con- 
verted into a percentile which will give the individual’s 
rating. 

The percentile method has found particular favor 
with group tests. This is probably owing to the fact 
that it demands a large number of cases in order to 
give a reliable standardization. It is unquestionably 
one of the best methods of expressing an intelligence 
rating and its use will become more common in the 
future. With percentile norms for each age group we 
avoid the necessity for comparing subjects of one chrono- 
logical age with those of another, a procedure which 
Chapman and Dale (22) have recently criticized. They 
question the practice of rating a precocious nine-year- 
old on tests devised for twelve-year-olds. ‘‘ A child 
of 8 and a child of 12 cannot be compared.” They 
believe that finally the mental age and the Intelligence 
Quotient must be abandoned. 

6. Age Variability Unit.— Probably the best in- 
telligence rating and the one that will be extensively 
used in the future is a rating which expresses the stand- 
ing of the subject with reference to the standard devia- 
tion of the group with which he is to be compared. 
The advantage of any standard deviation unit over a 
percentile rating is that the standard deviation units are 
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equal at all points of the difficulty scale. The differ- 
ences between any two percentile ratings are not equal, 
because differences increase as we go out from the 
median either upwards or downwards. 

McCall (22) has worked out the so-called T Scale by 
using as the unit of measurement one-tenth of the stand- 
ard deviation of twelve-year-old children. Pintner (21) 
has standardized his tests in much the same fashion, 
but has constructed a separate scale from the distribu- 
tion of the scores at each age, and he has called the 
units of measurement Mental Indices. The reader who 
is interested in the technique of such scale construction 
will find it adequately described by McCall (22). 

7. Combined Attainment and Intelligence Ratings. 
— Although it is not the purpose of this book to dis- 
cuss educational tests, we must call attention to the 
devices that are coming into use for evaluating educa- 
tional attainment in terms of intelligence. Pintner (21) ~ 
has employed the mental index (S. D. method) for both 
his intelligence and educational tests and is therefore 
able to measure achievement in terms of ability by 
merely subtracting the indices. Hence his ‘‘ Differ- 
ence” is such a measure. 

Franzen (20, 22) has worked on mental age procedure 
and has suggested educational ages (E. A.) for any 
particular educational test. Thus we may have an 
arithmetic age, spelling age, and the like as a measure 
of a child’s ability and these ages are determined from 
educational tests in the same way as mental ages are 
determined from intelligence tests. The E. A. (educa- 
tional age) divided by the C. A. (chronological age) 
gives an E. Q. (educational quotient), just as an M. A. 
divided by a C. A. gives an I. Q. The ratio of E. Q. 


82 INTELLIGENCE TESTING 


to I. Q. gives an accomplishment quotient or A. Q. 
The ratio of E. A. to M. A. gives of course the same 
thing. This Accomplishment Quotient is a measure of 
the educational attainment of the child in terms of his 
intelligence. 

Special groups of tests for such combined procedures 
will be discussed in Chapter VI, and the practical re- 
sults obtained in school work in Chapter XI. 


STANDARDIZATION 


By standardization we mean the establishment of a 
certain definite method of giving a test and the estab- 
lishment of adequate norms for the interpretation of 
the results. The former may be called standardization 
of procedure and the latter standardization of results. 
Standardization of Procedure. — It is imperative in 
giving a test to give it in as nearly as possible the same 
manner in which the test was originally given, that is, 
of course, if we wish to compare our results with those 
of the originator or if we wish to measure the intelli- 
gence of a child by means of some recognized test. 
Many conflicting differences in the results of different 
workers may be traced directly to slight differences in 
procedure. Just how significant a slight change in pro- 
cedure is going to be can never be foretold. We must 
actually try out the difference before we can tell what 
influence it will have. Therefore, when we are using 
a standard scale for practical results, we must be very 
careful to follow exactly the procedure as laid down by 
the author. We may think it would be better to pre- 
sent a test in this or that fashion, and it may really 
be so, but we must remember that if we do so, we may 
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be changing the test and we cannot, therefore, use the 
norms which the author of the scale has arrived at. 
To be sure by making a certain change, we may make 
a much better test, but if we do that, we must remem- 
ber that it is a mew test and before using our results 
we must prepare mew norms by which to interpret them. 

All of this sounds trite and commonplace to the psy- 
chologist, but it is something that cannot be too 
strongly impressed upon the beginner in intelligence 
testing. The teacher in particular, who is learning to 
give intelligence tests, must keep this in mind, because 
her whole attitude in the class room is one of adapting 
the presentation of a subject to her pupils and in doing 
so the good teacher turns it around and presents it from 
many different angles, so as to reach many different 
grades of intelligence. She shows her initiative by do- 
ing this and she is quick to perceive when a child does 
not grasp the point, and ready to give the subject just 
a little turn to bring it within the focus of his intelli- 
gence. It often happens, therefore, that in presenting 
a mental test she grasps at once the difficulty that the 
child is experiencing and knows what slight modification 
of the presentation would bring it within his range, and 
the temptation to do this is great. The teacher must, 
however, resolutely withstand any such temptation, be- 
cause she must remember that, if her slight modifica- 
tion had been made and so given to all the children 
upon which the test has been standardized, the norms 
would have been very different from what they now are. 
The teacher or examiner must remember that she is not 
teaching but testing the child. 

Standardization of Results. — By this we mean the 
establishment of adequate standards or norms hy means 
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of which the result of testing any individual case can 
be properly interpreted. It is, of course, necessary to 
give our test or tests to a sufficiently large number of 
cases before we can be sure of having arrived at a true 
average or median. Many tests are of doubtful practi- 
cal value, because they have not been tried with enough 
cases to warrant any confidence in the averages or 
medians secured. It is difficult to say just how many 
cases must be tested before a satisfactory standardiza- 
tion can be reached. Perhaps the most satisfactory 
method to pursue is to work out the age or percentile 
norms at different stages in the standardization, and 
note whether the averages, medians or percentiles fluc- 
tuate much or little as each new group of cases is added. 
After testing say fifty children, work’ out the norms. 
Add another group of fifty or so, and work out the 
norms again; and so on with additional increments, until 
a general tendency for the norm to remain stable is 
noticed. The presumption then is that the addition of 
more cases will not materially alter the norm and we 
may regard our standardization as complete. 

In this work of standardization our constant endeavor 
is to get a fair sampling of cases at each age. By a 
fair sampling is meant a group which will represent in 
proper proportions all the different types of intelligence 
contained within the large group. Obviously we must 
be content with a sampling of any group. To deter- 
mine the intelligence of the normal American citizen, 
we cannot test all the one hundred million inhabitants 
of the United States. To arrive at the ability of six- 
year-olds on some given test, we cannot test all the 
six-year-olds in the United States. Nor is it really 
necessary to do this. All that we need is a fair samp- 
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ling of six-year-olds. Theoretically it is very difficult to 
decide as to what a fair sampling of any group is, and 
we might enter into a lengthy critique of almost all 
standardized tests from the point of view of a fair samp- 
ling and it would not be difficult to find fault with 
most standardizations. Such _ theoretical exactness 
must not be allowed to stand in the way of the practi- 
cal work of gathering results to arrive at standards. 
What the psychologist ordinarily does is to use the ordi- 
uary school child, and if he gets a fair mixture of city 
and rural children, the probability is that he will ob- 
tain a fair sampling. 

In using elementary school children for the lower ages 
the psychologist realizes that the most defective cases 
have been eliminated, because the idiots are almost al- 
ways in institutions or at home; similarly in the more 
progressive states the majority of imbeciles are like- 
wise eliminated from the school. On the other hand the 
brightest children are not automatically eliminated in 
this manner. Whether this discrepancy between the 
lower and upper end of our distribution will seriously 
injure the ordinary standardization is doubtful. 

When we come to the higher ages, say thirteen and 
above, the difficulty of getting a fair sampling is greatly 
increased. The larger number of children leave school 
at the age of fourteen and a great many drop out even 
before that age. Those that remain belong, in the main, 
to the wealthier classes and these classes are endowed 
on the average with more intelligence than the poorer 
classes. Furthermore, children of mediocre or inferior 
intelligence, of whichever class, tend to drop out of 
school sooner than their better endowed fellows. Such 
children find they cannot keep up the pace set in the 
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High School, they become uncomfortable and restless, 
and leave school in order to find a more congenial en- 
vironment. All standardizations for these higher ages, 
which are based upon school children entirely, lead in 
all probability to norms that are too high for the popu- 
lation in general. In the Stanford Scale a splendid 
attempt was made to arrive at average adult intelli- 
gence and it was thought to correspond to the ability 
of sixteen-year-old students (mostly High School). The 
testing of thousands of average adults in the army leads 
us to believe that the Stanford tests for age fourteen 
are more nearly adequate measures for the average 
American adult. This illustrates the difficulty of getting 
a fair sampling of children at each age, particularly in 
the higher ages. 

The further we progress in intelligence testing the 
more clearly do these difficulties of obtaining a random 
or unselected group of cases emerge. The wide appli- 
cation of intelligence tests to all types of people and 
in all types of communities has revealed individual 
differences far greater than were thought to exist. Dif- 
ferent sections of a city differ greatly in intelligence and 
so do different rural communities. We find differences 
in the average intelligence of the inhabitants of different 
small towns and the same is probably true of cities, 
and of states and larger sections of the country. The 
existence of such differences need not dismay us nor 
make us give up as hopeless the standardization of in- 
telligence tests, but the knowledge that they exist should 
at least keep us from being dogmatic and from regarding 
any scale as being a complete and final measuring rod 
of intelligence. 

Having obtained results from as fair a sampling as 
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possible, they will now be used by the psychologist in 
different ways according to the type of scale he is 
standardizing. 

Age Scales. — For age scales of the Binet type, where 
each test is either passed or failed, the results will con- 
sist of the percentage of children at each age who have 
passed a given test. The test must fulfill the criteria 
we have laid down above and is said to be standard 
for the age at which about 75 per cent (roughly sixty 
to eighty per cent) pass. The assumption is that the 
middle fifty per cent and also the upper twenty-five per 
cent will pass the test, making in all about 75 per cent. 
Actually in the Stanford Revision we find these per- 
centages running from about 60 to about 80. 

Point Scales. — Here our results will consist of the 
total number of points scored by each child and the 
norms will be expressed by the average or median num- 
ber of points for each age. This average must show a 
steady rise from age to age. 

Median Mental Age. — Here the results will consist 
of some kind of a score or time value. The median 
score for each age is determined and a test has dis- 
criminative value for that range of ages which shows 
a progressive increase in score. . 

Percentile Ratings. — The scores of all the cases at 
each age are arranged in order of merit and percentiles 
calculated. We may calculate as many different per- 
centiles as we wish. The more percentiles we calcu- 
late, the larger the number of cases must we possess in 
order to have a reliable standardization. Because of 
the fact that we take account of extreme low and high 
values, which are later to be used as diagnostically 
significant, the percentile method requires more cases 
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for an adequate standardization than do the other 
methods. Each percentile should show a progressive 
rise in score as we go from age to age. 

Examples of all these different kinds of standardiza- 
tions will be shown when we deal with the actual scales. 
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PRP AR 1 tue 


THE METHODS 


CHAPTER V 
THE SCALES 


This chapter will give a brief account of the various 
scales used for individual testing, with comments upon 
each. It is impossible to give all the necessary direc- 
tions for the use of each scale. Those who desire to 
use any scale in actual testing must go to the original 
source and follow explicitly the directions of the author. 
No attempt will be made to describe the innumerable 
intelligence tests that have not been combined in some 
way or other into a scale. By a scale we mean a group 
of tests used in some special manner for the purpose 
of obtaining an intelligence rating, generally a mental 
age. By means of a single test we do not attempt to 
arrive at a mental age, although many single tests are 
of great help and form useful additions to the ordinary 
equipment of the psychologist. For a description of 
such tests, the reader must be referred to Whipple’s 
Manual of Mental and Physical Tests, which is a store- 
house of information with regard to them. The purpose 
here, however, is to describe what we have designated 
‘* scales ” in contradistinction to tests. 


I. Tue Binet ScaLte 


(a) The 1905 Scale.— The first appearance of the 
tests, familiar to us now as the Binet tests, was in the 
series of tests published in 1905, which we have called 
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the 1905 Scale. Strictly speaking, it is not a scale in 
the later sense of that term. The tests are not grouped 
into age groups, but they are arranged in order of in- 
creasing difficulty. Below is printed a short descrip- 
tion of the tests: 


t. “Le Regard.” Ability to follow with the eyes a mov- 
ing object. A lighted match is slowly moved before 
the eyes to see if the child can follow the movement. 

2. Prehension Provoked by a Tactile Stimulus. A piece 
of wood is brought into contact with the palm or 
back of the hand to see if the child will seize it 
without letting it fall and carry it to his mouth. 

3. Prehension provoked by a Visual Stimulus. Cube of 
wood shown merely. 

4. Recognition of Food. Present a piece of chocolate 
and a piece of wood. 

5. Quest of Food Complicated by a Slight Mechanical 
Difficulty. Candy wrapped up in paper. 

6. Execution of Simple Commands and Imitation of 
Simple Gestures. 

7. Verbal Knowledge of Objects. Parts of the body and 
familiar objects. 

8. Verbal Knowledge of Pictures. Ask where the things 
are on the picture. 

9. Naming of Designated Objects. Common Objects on 
a picture must be named by the child. 

to. Comparison of Two Lines. The child must tell which 
is the longer. 

11. Repetition of Three Digits. 

12. Comparison of Two Weights. Compare 3 and 12 
grams. 

13. Suggestibility. Asking for objects that are not pres- 
ent; for things on the picture by a nonsense word; 
comparison of lines, three unequal and last three 
equal. 


14. 
Lge 
16. 


ye 


18. 


10. 
20. 


25. 
22. 


23. 


24. 
a5, 


26. 
27. 


28. 


29. 


30. 
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Definition of Objects. 

Repetition of Sentences. 

Comparison of Two Objects. The difference between 
a fly and a butterfly, etc. 

Memory for Things in a Picture. Thirteen common 
objects shown in a picture for thirty seconds, after 
which child repeats as many as he can. 

Drawing a Design from Memory. Two designs are 
shown for ro seconds, after which the child tries to 
draw them. 

Repetition of Digits. 

Resemblance of Known Objects. In what way are a 
poppy and blood alike? etc. 

Comparison of Lengths of Lines. 

Comparison of Weights. 

Memory for Weights. After the blocks have been cor- 
rectly placed in order of weight in Test 22, one is 
taken away and the subject must find out where the 
gap is. 

Rhymes. Find rhymes to a given word. 

Completion of Sentences. Find the right word to com- 
plete a sentence. 

Makes up a Sentence including Three Given Words. 

Comprehension of Questions. There are 25 questions 
from very easy to very hard. 

Reversal of the Hands of a Clock. To be done from 
memory. 

Paper Cutting. Paper folded twice and triangular 
piece cut out. Subject must draw result when paper 
is opened out. 

Definitions of Abstract Terms. 


Although Binet did not divide these tests into age 


groups, he gave general indications as to how far nor- 
mal children of certain ages should go in the tests, e.g., 
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age three up to about Test 9; age five up to about 
Test 14. Beyond this he suggests the range in differ- 
ent types of tests for various ages. In like manner he 
suggests only roughly the diagnosis of various degrees 
of feeblemindedness by means of these tests. 

(b) The 1908 Scale. — Here the improvement over 
the previous scale lies in the fact that the tests are now 
grouped into years. It is the first age-scale. 


* Aceatil 


. Pointing to Nose, Eyes and Mouth. 

. Repetition of Short Sentences. 

. Repetition of Two Digits. 

. Enumeration of Objects in Pictures. The pictures are 
the Peddler and Boy; The Old Man and Woman on 
a Bench; The Man Standing on a Couch Looking 
Out of a Window. 

5. Knows his Last Name. 


hw ND & 


AcE IV 
. Knows Sex. 
. Names Familiar Objects. 
. Repetition of Three Digits 
. Knows Longer of Two Lines. 


hw Dd 


AGE V 


1. Compares Two Boxes of Different Weight. 

2. Copies Square. 

3. Game of Patience. Rectangular card cut diagonally to 
be reconstructed according to a similar uncut card 
placed before the child. 

4. Counts Four Coins. 

5. Repeats a Sentence of Ten Syllables. 
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AcE VI 


. Knows Right and Left. 
. Repetition of a Sentence of Sixteen Syllables. 
. Esthetic Comparison. Choose the prettier of three 


pairs of faces. 


. Definition of Familiar Objects. 

. Executes Three Commissions. 

. Knows Age. 

. Distinction between Morning and Afternoon. 


AcE VII 


. Unfinished Pictures. Tells what is missing. 
. Number of Fingers. Knows number on each hand and 


on both hands without counting. 


. Copy of a Written Model. 

. Copies a Diamond. 

. Repetition of Five Digits. 

. Description of Pictures. 

. Counts 13 Coins. 

. Knows Names of Four Common Coins. 


AcE VIII 


. Reads a Passage and Remembers Two Items. 
. Counts Nine Coins. 


Names Four Colors. The four primary colors. 


. Counts Backwards from 20 to o. 
. Writes from Dictation. 
. Comparison of Two Objects. Differences. 


AcE IX 


. Knows Date. Day of week, day of month, month and 


year. 


. Repeats Days of Week. 
. Makes Change. 
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. Definitions Superior to Use. 
. Reads a Passage and Remembers Six Items. 
. Arranges Five Boxes in Order of Weight. 


Nn 


AGE X 


. Repeats the Months of the Year. 

. Knows the Names of Nine Pieces of Money. 

. Uses Three Words in One Sentence. 

. Comprehension of Common-Sense Questions (Easy). 

. Comprehension of Common-Sense Questions (Difficult). 


wm BW DN H 


This last test Binet calls a transitional test between 
ages ten and eleven. 


AcE XI 


. Criticizes Absurd Statements. 

. Uses Three Words in One Sentence. 

. Names Sixty Words in Three Minutes. 

. Defines Abstract Words. 

. Disarranged Words Arranged into a Sentence. 
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AcE XII 


. Repetition of Seven Digits. 

. Finds Three Rhymes for a Given Word. 
. Repetition of a Sentence of 26 Syllables. 
. Explains Problem Questions. 

. Interprets Pictures. 


wma Bw Nd A 


AcE XIII 


1. Paper Cutting. Described in 1905 Scale, Test 29. 

2. Reversed Triangle. Rearranges two triangles in imagi- 
nation and draws results. 

3. Differences between Pairs of Abstract Terms. 
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The 1908 Scale divides the tests into age groups and 
this is the most significant advance over the 1905 Scale. 
In addition the number of tests has now increased from 
thirty to fifty-nine for ages three to thirteen. These do 
not include the first six tests of the 1905 Scale suitable 
for infants. In addition a few of the others have been 
dropped, e.g., Tests 9, 17, 20, 21, 23, 28. The method 
of giving several of the tests has been radically changed, 
and a great many new tests have been introduced. 
These changes and additions represent the result of the 
practical application of the 1905 Scale to many children. 
It is interesting to note the introduction of several tests 
depending more directly upon school knowledge, although 
Binet was evidently aware of the undesirability of that 
type of test. The following footnote of his is interesting: 
“These tests are not the first ones of which we had 
thought; if we keep them, it is after long trial; they 
appear to us all good and practical. But we are far from 
claiming that they are the best. Those who will take 
up this work after us will find better; they will certainly 
succeed in eliminating more strictly than we have been 
able to do, the tests that are influenced by education.” 
(Binet and Simon, 16, Kite translation). 

The 1908 Scale is also important, because in reference 
to it, Binet explained the method of calculating mental 
age for the first time. Briefly, a child who passes all 
or all but one of the tests of any age group is credited 
with that mental age to begin with (now commonly 
called the basal age). To this age is added as many 
years or fractions of years as he is entitled to for tests 
passed above his basal age, five or six additional tests 
being counted roughly as a year. This method of cal- 
culation is suggested by Binet and is used only in an ap- 
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proximate manner, without any of the niceties of present- 
day calculation. As a matter of fact he designates his 
cases as being so many years advanced or retarded and 
his smallest unit is a half year. 

It was this 1908 Scale that was first introduced into 
this country and all the early work was done on this 
scale or on modifications of it. We shall, however, neg- 
lect these American modifications in the meantime and 
discuss Binet’s final Revision of 1911, because all the 
~ useful American revisions at present have taken into 
account the changes made by Binet in the rorr Scale. 

(c) The ror1 Scale. — This was the result of two 
or three years’ work on the 1908 Scale and the slight 
changes made arose from the criticisms of Binet and 
his co-workers. Binet tells us that he has omitted sev- 
eral tests which depend upon the scholastic ability of 
the child, such as reading and writing; also certain 
tests which are matters of knowledge dependent upon 
the environment, such as age, days of the week. In 
addition some tests were found too hard for the age 
at which they were placed and these have been moved, 
and a few new tests have been introduced. All tests 
for Age XI have been omitted and most of them moved 
to Age XII. Age XII and Age XIII become in effect 
Age XV and Adult. We also note that there are now 
five tests at each age, except at Age IV, where there 
are only four. Ages III, IV and V remain the same 
as in the 1908 Scale. For detailed description of tests, 
see Binet, A., and Simon T. (11 and 16), translations by 
Town and Kite respectively. 
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AcE VI 


. Distinguishes Morning and Afternoon. 
. Defines Words in Terms of Use. 

. Copies a Diamond. 

. Counts 13 coins. 

. Esthetic Comparison. 


AcE VII 


. Knows Right and Left. 

. Description of Pictures. 

. Executes Three Commissions. 

. Gives Value of 3 Single and 3 Double Sous. 
. Names Four Colors. 


Ace VIII 


. Comparison of Two Objects. Differences. 
. Counts Backwards from 20 to o. 

. Unfinished Pictures. 

. Knows Date. 

. Repetition of Five Digits. 


AcE IX 


. Makes Change. 

. Definitions Superior to Use. 

. Knows Value of 9 Pieces of Money. 

. Repeats the Months of the Year. 

. Comprehension of Easy Common-Sense Questions. 


AcE X 


. Arranges Five Boxes in Order of Weight. 

. Copies Two Designs from Memory. 

. Criticizes Absurd Statements. 

. Comprehension of Difficult Common-Sense Questions. 
. Uses Three words in Two Sentences. 
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AcE XII 


. Resists Suggestion (length of lines). 

. Uses Three Words in One Sentence. 

. Names Sixty Words in Three Minutes. 

. Defines Abstract Words. 

. Disarranged Words Arranged into a Sentence. 
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AGE XV 


. Repetition of Seven Digits. 

. Finds Three Rhymes for a Given Word. 
. Repetition of a Sentence of 26 Syllables. 
. Interprets Pictures. 

. Explains Problem Questions. 


NO 
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ADULT 
. Paper Cutting. 
. Reversed Triangle. 
. Three Differences between a President and a King. 
. Differences between Pairs of Abstract Terms. 
. Gives Sense of a Passage from Hervieu. 


naPPwWNd 4 


These three scales show the progressive development 
of the idea of measuring intelligence by age steps. From 
the first series of tests arranged in order of difficulty we 
proceed to the arrangement of tests according to age and 
then to the better standardization of each test according 
to age and to a uniform number of tests for each age. 
The tests themselves do not change materially from 
scale to scale. The conglomeration of tests has justified 
itself from the beginning as a reliable instrument for 
measurement, and in the successive revisions we see 
Binet at work adjusting more nicely his measuring rod. 
Had Binet lived longer, he would undoubtedly have 
continued adjusting it in order to measure still more 
accurately. 


THE SCALES 103 


II. Moptrications oF THE BINET 


As soon as Binet’s work became known numerous in- 
vestigators started to try out his method and naturally 
enough began to suggest various changes. It would be 
futile and unprofitable to attempt to record all the sug- 
gested changes. Many were stupid and made by indi- 
viduals who had merely read Binet’s articles or, still 
worse, meager translations or accounts of the scale, and, 
without experimenting themselves, felt called upon to 
pronounce judgment and to dictate how things should 
be done. From serious workers came many valuable 
criticisms which were all more or less taken account of 
by the chief revisions that were made later. We shall 
describe here a few of the more important revisions and 
modifications of the Binet, which have been used in 
America. 

(a) The Goddard Revision. — Goddard (11) was the 
first to introduce the Binet Scale into America and for 
a long time his Revision, first published in 1910, was 
the one most commonly used and the best standardized. 
In his standardization on American children he found 
many tests misplaced in the French Scale and, there- 
fore, some change occurs in the position of some of the 
tests. He, of course, made all the necessary changes 
in order to adapt the tests to American conditions. He 
chose different pictures from those used by Binet, and 
introduced a few new tests. 

The importance of the Goddard Revision is due to 
the fact that it was the first well-standardized scale for 
‘American children, and from his work with the feeble- 
minded he gave us tentative diagnostic limits on his 
scale. These limits at first were that two years re- 
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tardation was probably indicative of feeblemindedness. 
Later on these limits were revised to read two years 
retardation below age nine and three years above that 
age. In calculating mental age the method of Binet 
was followed, but it was more rigidly carried out and 
fractions of a year were now used. The method em- 
ployed by Goddard was to allow a year for any five 
tests passed above the basal year as Binet had done, 
and in addition any extra tests were indicated by an 
exponent. Thus a child having passed all the 8-year 
tests and also three 9-year tests would be given a mental 
age of 8°, the exponent 3 indicating three-fifths of a 
year. Little use was made of the XV and Adult tests, 
and the standardization at these ages was very unsatis- 
factory. 

(b) The Kuhlmann Revision. — Two revisions of 
the Binet Scale have been published by Kuhlmann (12 
and 22). The first one adhered closely to the original 
Binet Scale, while the second one, published ten years 
later, introduced a great number of new tests. The 
general nature of the 1922 Kuhlmann Revision may be 
described as follows: elimination of nineteen of the 
original tests because they were found to be unsatis- 
factory; increase of the number of tests to eight in 
each age-group above two years; extension of the origi- 
nal scale at both upper and lower ends. There are 129 
tests in place of the 56 tests of the original scale. 

The most original contribution of Kuhlmann’s is the 
standardization of tests for children below the age of 
three. Some such tests were proposed by Binet in the 
1905 Scale, but they were few in number and unstand- 
ardized. We give below Kuhlmann’s tests for children 
below the age of three: 
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Ace THREE Montus 


. Carrying hand or object to mouth. 

. Reactions to sudden sound. (Clap hands, etc.) 

. Binocular co-ordination. (Moving candle.) 

. Turning eyes to object in marginal field of vision. 
. Winking at an object threatening the eyes. 


AcE Stx MontuHs 


. Balancing head. Sits upright. 

. Turning the head towards a source of sound. 
. Opposing thumb in grasping. 

. Prolonged holding of object placed in hand. 
. Reaching for seen objects. 


AcE I 


. Sitting and standing. 

. Speech (Imitates ba, dada, mama, etc.). 

. Imitation of movements (Shakes rattle, rings bell, etc.). 
. Marking with pencil (Imitation). 

. Recognition of objects. (Shows preference.) 


AcE EIGHTEEN MoNTHS 


. Drinking from a glass. (Several swallows.) 

. Feeding with spoon or fork. 

. Speech (mama, papa, baby, yes, no, cat, man). 
. Spitting out solids. 

. Recognition of objects in pictures. 


AcE II 


. Pointing out objects in pictures. 
. Imitation of simple movements. (Raise arms, clap 


hands.) 
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3. Obeying simple commands. (Catch ball, throw ball, 
etc.) 

4. Copying a circle. (Any rough circular movement.) 

5. Removal of wrapping from food before eating. 


The mental age on the Kuhlmann is calculated in the 
usual way. In all ages above Age II there are eight 
tests. Each test passed, therefore, counts as one eighth 
of a year. A useful table for converting mental age as 
expressed in years and eighths into I. Qs. is given by 
the author. Kuhlmann’s general interpretation of the 
significance-of the various I. Qs. is as follows: 


Grade Terms Range in I. Q. 
Idiots 0-24 
Imbeciles 25-49 
Morons 50-74 
Borderline 75-84 
Dull 85-94 
Average 95-104 
Bright IO5-I14 
Very Bright II5—124 
Superior 125-149 
Very Superior 150-174 
Precocious 175 and over 


(c) The Point Scale. — The Point Scale for Meas- 
uring Mental Ability is the work of Yerkes (15), 
Bridges and Hardwick. Although making use of the 
original Binet tests, it is avowedly different in method. 
With reference to the original Binet Scale one of the 
authors says, ‘‘ We now are fully convinced that it has 
served its most important purpose and must shortly 
give way wholly to a superior method.” In view of 
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the later development of the Stanford Revision of the 
Binet Scale, which follows the method of the original 
Binet, the above prediction of Yerkes has not been 
fulfilled. 

The authors of the Point Scale seem to have objected 
to two things in the original Binet system, namely, the 
grouping of tests into age-groups and in the system of 
scoring a test either right or wrong without allowing 
any partial credit. The latter system they call the ‘‘ all 
or none” method of giving credit, and in its place they 
have developed a system of partial credits according to 
the number of items in a test that are answered cor- 
rectly. The result of these two changes is that the 
characteristic grouping of tests of the Binet Scale into 
different age groups now disappears, and in its place 
appears a list of tests, all of which are to be given to 
each child examined, and for each of which a certain 
amount of credit or a certain number of points is 
allotted. The total number of points achieved by any in- 
dividual gives the intelligence rating of that individual. 

The point system, i.e., the system of giving varying 
amounts of credit according to the quality of the per- 
formance, is unquestionably very useful and perhaps 
fundamentally the ideal system in mental testing. It 
forms the basis of almost all our group methods of men- 
tal testing. Ideally, however, it presupposes a test in 
which the poorest can score just a little and the very 
best not quite the maximum. Many group tests fulfill 
this condition for a certain definite range of ages. The 
application of this system to tests of the Binet type re- 
sults merely in a system of partial credits, for very few 
of the Binet tests cover a wide range of ages. Tests 
such as choosing the prettier of two pictures, or detect- 
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ing missing parts are obviously suitable for young chil- 
dren; the tests of dissected sentences or of drawing 
designs from memory are limited to older children. A 
point system of rating demands, however, that we give 
every child a trial on all the tests, because his score 
represents his total achievement on the whole scale. 
The consequence is that a point scale, using tests of the 
Binet type, involves much useless testing. For such 
tests the original Binet system of age-groups is unques- 
tionably the best, unless we adopt a modified point sys- 
tem such as the one constructed by Herring to be 
described later. 

The Point Scale consists of twenty tests, beginning 
with very easy tests, such as ‘‘ choosing the prettier of 
two pictures,” and continues to harder tests, such as 
definitions and analogies. All of the tests, except the 
analogies, are modifications of the original Binet tests. 
After each test has been given the credits obtained by 
the subject are noted in a special column of the test 
blank. At the end of the examination the total credits 
obtained form the basis of the mental rating. The 
maximum possible is 100. The average score per age 
for English-speaking children is given by Yerkes (16), 
as follows: 


Age A 50. ve Se OULOMntel eis at A ALO TORT Ens 
Average Score 15 22 28 35 41 50 58 64 70 74 79 8x 84 86 88 


By the use of the table any score can be converted 
into an equivalent mental age, reading either to the 
nearest mental age or making as fine an interpolation 
as is desirable. To interpret the score Yerkes recom- 
mends the Coefficient of Intellectual Ability (C. I. A.). 
This coefficient is arrived at by dividing the score ob- 
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tained by the standard score for the chronological age of 
the subject examined. Thus, a score of 20 made by a 
five year old would give a C. I. A. of 20/22 or .or. The 
same score made by a six year old would give a C. I. A. 
of 20/28 or .72, and so on. These coefficients and the 
mental age equivalents of any score are most rapidly 
and accurately obtained from a chart such as the one 
published by Pintner and Toops (17). 

The diagnostic significance of the C. I. A. or the 
C. M. A. (Coefficient of Mental Ability), as it is some- 
times called, is given as follows by Yerkes: 


Coefficients Diagnosis 
50 or less Dependent 
.5I— .70 Inferior 
-7I— .90 Subnormal 
.QI-1.10 Normal 

I,II—1.30 Supernormal 
I.3I-1.50 Superior 
1.51- Genius 


Pintner and Toops in connection with their chart give 
the following diagnostic limits of the C. M. A.: 


Diagnosis Coefficients 
Feebleminded O- .74 
Backward .75- .89 
Normal .QO-1.10 
Bright I.1I-1.25 
Very Bright 1.26 and over 


The standardization of the scale is good. It was in 
fact so superior to the standardization of most scales in 
use at the time of the appearance of the Point Scale, 
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that from that time on, until the appearance of the 
Stanford Revision, the Point Scale was used by many 
psychologists. The superior standardization of the 
Stanford Revision and its wider range of applicability 
has resulted in little use of the Point Scale at the pres- 
ent time. We must not forget, however, that the Point 
Scale has proved of decided value, and that it stimu- 
lated thought and experimentation on the method of scale 
construction. 

(d) The Stanford Revision. — The Stanford Revision 
of the Binet Scale by Terman and his co-workers is, as 
its name indicates, an extension, elaboration and thor- 
ough revision of the original Binet Scale. A guide for 
the use of the Scale appeared in 1916 (Terman, 16), and 
an account of its construction appeared in 1917 (Terman, 
17), but historically we note its beginning in 1910 when 
Terman (12) and Childs began their critical evaluation 
and tentative revision of the Binet 1908 Scale. From 
1910 onwards till the year of publication mentioned 
above, Terman and his co-workers were at work upon the 
scale and ultimately produced the Stanford Revision. 
No other scale has had such a thorough and extensive 
foundation. 

The Binet tests of both the 1908 and 1911 scales form 
the foundation of the work and the Binet methods of 
age-grouping and calculation of mental age have been 
retained. The original Binet tests have, however, been 
made much clearer and many ambiguities in procedure 
eliminated. Many new tests have been introduced, 
‘“ counting both regular and alternative tests, the re- 
vision contains go tests, as contrasted with 54 in the 
Binet 1911 Series’ (Terman, 17). The placing of tests 
at the proper age has been more carefully worked out 
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than in the original Binet or in any of the other re- 
visions. The device of having six tests in each age 
group has made the calculation of mental age at once 
simpler and also more accurate. Furthermore, a very 
definite attempt was made to standardize the scale as 
a whole so that the average child at each age would test 
exactly at age. This lack of adjustment of the scale as 
a whole was very noticeable in the original Binet and 
in the Goddard Revision, so much so that an average 
three year old tested more than three mentally and an 
average eleven year old more than eleven. 

The data used in the Stanford Revision include 2060 
examinations. All tests before being admitted into the 
scale were carefully scrutinized as to their validity. 
Terman (17) says, ‘‘ there are three criteria which a 
test must satisfy before it can be accepted as a valid 
measure of intelligence.” 


1. Age Increase. A test must show an increase in the per- 
centage of children that pass it from year to year. 

2. Coherency. A test must be coherent with the scale as a 
whole; it must be measured up against the entire scale. 
This is shown by the percentages of dull, normal and 
bright children, as diagnosed by the whole scale, that 
pass each particular test. It is a question of the ex- 
tent of the correlation between each test and the whole 
scale. 

3. World Success. “A test, or rather a scale of tests, must 
show a certain amount of agreement with the rating 
of an individual’s intelligence, such as is reflected by 
his success in the world, by his success in school, by 
judgments of his intelligence by teachers and friends. 


These are three criteria mentioned by Terman, and 
we have discussed them or similar ones more fully in 
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another chapter. They are worthy of mention here, how- 
ever, so that we may fully appreciate the conscious ap- 
plication of principles underlying the Stanford Revision. 

A summary of the tests in their age-grouping is as 
follows : * 


YEAR III 


1.* Points to parts of body — nose, eyes, mouth, hair. 

2.* Names familiar objects —key, penny, knife, watch, 
pencil. 

3.* Pictures — enumeration. 

4. Gives sex. 

5. Gives last name. 

6.* Repeats 6-7 syllables — (a) I have a little dog. (6) 
The dog runs after the cat. (c) In summer the sun 
is hot. 


YEAR IV 


1.* Compares lines. 

2. Discrimination of forms. 

3.* Counts four pennies. 

4.* Copies square. 

5.* Comprehension. What must you do (a) When you 
are sleepy. (b) When you are cold. (c) When you 
are hungry. 

6. Repeats four digits. 4-7-3-9; 2-8-5-4; 7-2-6-1. 


YEAR V 


1.* Comparison of weights, 3 and 15 grms. 
2.* Colors. Red, yellow, blue, green. 
3.* Esthetic comparison. 


* Copyright 1916 by L. M. Terman. Used by permission of 
and by special arrangement with Houghton Mifflin Company. 


4. 


on 


6.* 
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Definitions, use or better. Chair, horse, fork, doll, 
pencil, table. 

Patience, or divided triangle. 

Three commissions. Puts key on chair, brings box, 
shuts door. 


YEAR VI 


Right and left. R. hand; L. ear; R. eye. 
Mutilated pictures. 
Counts 13 pennies. 
Comprehension. What’s the thing to do: 
(a) If it is raining when you start to school? 
(6) If you find that your house is on fire? 
(c) If you are going some place and miss your car? 
Coins. Nickel, Penny, Quarter, Dime. 
Repeats 16-18 syllables. 
(a) We are having a fine time. We found a little 
mouse in the trap. 
(b) Walter had a fine time on his vacation. He 
went fishing every day. 
(c) We will go out for a long walk. Please give 
me my pretty straw hat. 


YEAR VII 


Fingers. Number on R. hand; L. hand; both. 

Pictures, description or better. 

Repeats 5 digits. 3-1-7-5-9; 4-2-8-3-5; 9-8-1-7-6. 

Ties bow knot. Model shown. Single bow half 
credit. 

Gives differences. (a) fly and butterfly, (5) stone 
and egg, (c) wood and glass. 

Copies diamond. 
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Year VIII 


1. Ball and field. (Inferior plan or better.) 
2.* Counts backward 20 to zero. \ 
3.* Comprehension. What’s the thing for you to do: 
(a) When you have broken something which be- 
longs to someone else? 

(6) When you are on your way to school and notice 
that you are in danger of being tardy? 

(c) If a playmate hits you without meaning to do 
it? 

4.* Similarities. (@) Wood and coal; (b) apple and 
peach;~(c) iron and silver; (d) ship and automo- 
bile. 

5. Definitions superior to use. (a) Balloon; (0b) Tiger; 
(c) Football; (d) Soldier. 

6.* Vocabulary, 20 words. 


YeEaR IX 


1.* Date: week, month, day of month, year. 

2.* Weights. 

3. Makes change. 10 —4; I5—12; 25—4q. 

4.* Repeats 4 digits backwards. 6-5-2-8; 4-9-3-7; 
8-6-2-9. 

5.* Three words in a sentence. (a) Boy, river, bali; (b) 
work, money, men; (c) desert, rivers, lakes. 

6. Rhymes. Three rhymes for each word. (a) day; 
(b) mill; (c) spring. 


YEAR X 


1.* Vocabulary, 30 words. 
2.* Absurdities. 
3. Designs. 
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4. Reading and report. 

New York. | September 5th. | A fire | last night | 

burned | three houses | near the center | of the 

city. | It took some time | to put it out. | The loss | 
was fifty thousand dollars, | and seventeen families | 
lost their homes. | In saving | a girl | who was 
asleep | in bed, | a fireman | was burned | on the 
hands. 

5.* Comprehension. 

(a) What ought you to say when someone asks 
your opinion about a person you don’t know 
very well? 

(6) What ought you to do before undertaking (be- 
ginning) something very important? 

(c) Why should we judge a person more by his ac- 
tions than by his words? 

6.* Sixty words in three minutes. 


YEAR XII 


1.* Vocabulary, 40 words. 

2. Abstract words. (a) Pity (6) Revenge (c) Charity 
(d) Envy (e) Justice. 

3. Ball and field. (superior plan). 

4.* Dissected sentences. 
(a) for the started an we country early at hour. 
(6) to asked paper my teacher correct I my. 
(c) a defends dog good his bravely master. 


5.* Fables. 
6.* Repeats 5 digits backwards. 3-1-8-7-9; 6-9-4-8-2; 
5-2-9-6-I. 


7.* Pictures, interpretation. 

8.* Gives similarities (a) snake, cow, sparrow. (0) book, 
teacher, newspaper. (c) wool, cotton, leather. (d) 
knife-blade, penny, piece of wire. (e) rose, potato, 
tree. 


T16 
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Year XIV 


Vocabulary, 50 words. 

Induction test. (Gets rule by 6th folding). 
President and king. Difference between. 
Problems of fact. 


Arithmetical reasoning. 

Clock. Reverse hands; (a) 6:22 (6) 8:10 (c) 2:46. 
YEAR XVI 

Vocabulary, 65 words. 


Fables. 

Difference between abstract words. (a) laziness and 
idleness (0) evolution and revolution (c) poverty 
and misery (d) character and reputation. 

Problem of the enclosed boxes. One large box con- 
taining (a) 2 smaller, 1 inside of each; (6b) 2 
smaller, 2 inside of each; (c) 3 smaller, 3 inside of 
each; (d) 4 smaller, 4 inside of each. 

Repeats 6 digits backwards. 4-7-1-9-5-2; 5-8-3-2-9-4; 
7-5-2-6-3-8. 

Code, writes “come quickly.” 


YeaR XVIII 


Vocabulary, 75 words. 
Paper cutting test. Draws folds and locates holes. 
Repeats 8 digits forwards. 7-2-5-3-4-8-9-6; 4-9-8-5- 
3-7-0-2; 8-3-7-0-5-4-8-2, 
Repeats thought of passage heard. 
Repeats 7 digits backwards. 4-1-6-2-5-9-3; 3-8-2-6- 
457-5), 974-5-2-5-327, 
Ingenuity test. 
(a) A mother sent her boy to the river to get 
seven pints of water. She gave him a 3 pint 
vessel and a 5 pint vessel. Show me how the 
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boy can measure out exactly 7 pints without 
guessing at the amount. Begin by filling the 
5 pint vessel. 
(6b) Same, except 5 and 7 given to get 8. (begin 
with 5) 
(c) Same, except 4 and g given to get 7. (begin 
with 4) 


The fables used in Ages XII and XVI are entitled (a) 
Hercules and the Wagoner; (0) the Milkmaid and her 
Plans; (c) The Fox and the Crow; (d) The Farmer and 
the Stork; (e) The Miller, his Son, and the Donkey. A 
score of two is given for a generalized interpretation, and 
a score of one for an interpretation that does not go be- 
yond the characters in the fable. 

The words used in the Vocabulary Test consist of two 
series of fifty words each. The idea of the test is to 
find out whether the child knows the words and not 
whether the child can define them accurately. A word 
is considered correct if the subject shows he knows any 
meaning of the word, however poorly he may define it. 
The arrangement of the words in the list is from very 
easy to very hard. 

It will be noticed at once from this summary of the 
Stanford Revision how greatly the scope of the original 
Binet Scale has been extended and how the whole scheme 
has been made more consistent and uniform. 

The Short Scale. — Because the use of the complete 
scale takes a fairly long time, and because many occa- 
sions arise when it is necessary to get an estimate of a 
child’s intelligence as quickly as possible, Terman has 
indicated a certain number of tests at each age which 
may be used as a short scale. The correlation between 
the short and the long scales is high. In spite of this, 
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however, the long scale will give the most accurate meas- 
ure of the individual’s mentality and should always be 
used when possible. The tests to be used in giving the 
short scale are indicated by an asterisk after the test 
number. 

The Mental Age. — It will be noted that there are six 
tests at each age from III to X inclusive, and, therefore, 
the value of each test at these ages is two months. After 
age X the difference between intelligence from one age 
to the next becomes gradually less and less, and it be- 
comes harder to find appropriate tests. Terman has, 
therefore, skipped one year in each case and standardized 
tests for ages XII, XIV, XVI and XVIII. Furthermore, 
the number of tests at age XII is eight. Since the tests 
for age XII cover the ages from X to XII, each test 
is equivalent to 3 months (3 * 824 mos.). For the 
other ages, Terman gives the following equivalents in 
months: age XIV —4 months each; age XVI— 5 
months each; age XVIII — 6 months each. If the Short 
Scale is used the tests are of course given higher values, 
e.g., each test in ages III to X counts 3 months, and so 
forth. 

The method of calculating mental age is the same as 
suggested by Binet, namely the addition to the basal 
age of all tests passed above the basal age. The ad- 
vantage of having 6 tests at each age, each equivalent to 
two months, is at once apparent in contrast to the old 
Binet Scale with its five tests necessitating the calcula- 
tion of tenths of a year. The mental age on the Ter- 
man is easily obtained by adding to the basal age the 
number of months credit obtained by passing tests at 
higher ages. The result is, therefore, always stated in 
years and months. It is customary to use the decimal 
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point between the years and months, e.g., 10.6, mean- 
ing thereby 10 years, 6 months, and one must not read 
this as ten years and six tenths. 

Age XVI is called by Terman, Average Adult Intelli- 
gence, because it seemed to coincide with the ability of 
average adults as far as he could estimate at that time. 
From the results of the mental testing in the U. S. 
Army during 1917-1919, it would seem that average 
intelligence is more nearly somewhere between a men- 
tal age of 13 and 14 on the Terman Scale. At the 
present time, therefore, it is well to regard Age XIV 
as average adult, Age XVI as Superior Adult, and Age 
XVIII as Very Superior Adult. 

The Intelligence Quotient. — The L. Q. is the mental 
age divided by the chronological. (Both ages, chrono- 
logical and mental, should be stated in terms of years 
and months in order to get as accurate an I. Q. as pos- 
sible.\ If, as is usual, the ages are written with the 
decimal point between years and months, the examiner 
must be careful to note that this is not really a decimal 
point, and, therefore, the two values cannot be divided 
until they have both been converted into months. For 
example, Chron. Age = 10.8; M. A. = 8.4. 


1.Q.= Cc. A. os10.8 0 wesumonths © 


This rule for the calculation of the I. Q. holds good for 
all ages up to the Adult. All adults, regardless of age, 
will of course be considered as of that chronological 
age decided upon as equivalent to average adult intelli- 
gence. Terman gives as his rule the use of age 16 as 
the divisor for all adults, i.e., for all subjects who are 
16 or over. In view of what has been said above as 
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to the average age of adult intelligence, the present 
writer uses and recommends for use age 14 as the 
divisor for the calculation of the I. Q. for all adults, 
ie., for all subjects who are 14 or over. The use of 
14 rather than 16 agrees well with more recent consid- 
erations as to the upper mental age of feebleminded 
adults. It is, of course, incorrect to assume any limit 
of mental age above which no person is to be considered 
feebleminded, for we must remember that feebleminded- 
ness is a social as well as a psychological concept. 
If, however, we consider the psychological criterion of 
feeblemindedness apart from any other criteria, we 
are rapidly coming to the opinion that no adult of men- 
tal age 10 and above is to be considered feebleminded. 
This being so, and regarding an I. Q. of .7o as the upper 
limit of feeblemindedness, we note that age 14 is the 
most suitable age to use in the calculation of the I. Q. 
of all individuals age 14 and above, because this makes 
a mental age of about 9.10 the upper limit of feeble- 
mindedness. An adult testing M. A. 10, will have an I. 
Q. (using age 14) of .71, but if we use 16, the I. Q. will 
be .63, ie., definitely feebleminded. Again using 16 as 
our divisor, and I. Q. below .70 as presumably feeble- 
minded, we shall consider feebleminded all adults who 
test up to a mental age of 11.1 because M. A. 11.1 
divided by age 16 gives an I. Q. of .69. If we use as 
our divisor age 14, all adults testing between M. A. 10 
and M. A. 11.1 will have I. Qs. ranging from .70 to .79 
and, therefore, will not be considered feebleminded, as 
far as the psychological criterion is concerned. From 
these considerations it is much safer at the present time 
to consider 14 as the average mental age of adults and 
use it in the calculation of the I. Q. of all individuals 
who are chronologically 14 or above. 
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(e) The Herring Revision. — The latest revision of 
the Binet Scale has been constructed by Herring (22). 
It is an attempt on the part of the author to construct 
a scale having the same meaning and significance as the 
Stanford Revision. The correlation between the two 
scales for 126 children ranging in age from 8 to 13 is 
.g8. Another 154 cases aged 4 to 18 also gave a cor- 
relation of .98. To all intents and purposes we would 
seem to have here an alternative form of the Stanford 
Revision. As the Herring Scale is made up of similar 
but different material, it will be of great use in the re- 
testing of children. It will eliminate such practice 
effect as always results from giving the same scale a 
second time. 

The Herring Scale is a point scale in as much as each 
test is allotted a number of points. A score in the 
examination as a whole is the sum of the scores ob- 
tained for the separate tests. In order to obviate the 
necessity for giving all the tests to every subject, the 
scale is divided up in five groups of tests, Groups A to 
E. The score made in the first group of tests, Group A, 
determines the tests which are to be given in the suc- 
ceeding groups. This circumvents the objection raised 
against the Yerkes-Bridges Point Scale, with which 
scale it was necessary to give all of the tests to each 
subject. 

Among the new tests found in the Herring Revision 
and not found in the Stanford Revision are the follow- 
ing: — Number Series Completion; Size Comparisons ; 
Proverbs; Following Directions; Generalization; News 
Route. The number of tests in which reading is re- 
quired is much greater than in the Stanford. The illit- 
erate child or non-English-speaking child would seem- 
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ingly be even more severely handicapped than on the 
Stanford. 

After the total score has been obtained by adding the 
scores on all of the tests, the mental age is determined 
by the tables of norms furnished by the author. The 
I. Q. is then calculated in the usual manner. The diag- 
nostic significance of the I. Qs. are presumably the 
same as those obtained by the Stanford Scale. 


III.’ Oruer SCALES 


The scales described in this section are not modifica- 
tions of the Binet and differ radically in the type of 
test used. Some of them are not age-scales of the 
Binet type, because they do not have specific tests 
standardized for specific ages. Some of them also dif- 
fer from the Binet in the method of calculating the 
mental age. 


(a) The Pintner-Paterson Performance Scale 


As its name implies this scale (Pintner, 17) is made up 
of tests calling for a motor rather than a verbal re- 
sponse. The subject is required to do something rather 
than to say something. All of the tests can be pre- 
sented without language and no language is required for 
the response. Hence the scale is admirably adapted 
for the testing of foreign and deaf subjects as well as 
the ordinary English-speaking hearing subject. It has 
proved a valuable supplement to scales of the Binet 
type. 
The scale consists of 15 tests as follows: 


1. Mare and Foal Board. This is a picture board of a 
mare and foal with a number of cut-outs which the 
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subject has to put in the correct places. It is very 
simple and resembles a child’s game and serves as 
a very good introduction for children. Time and 
number of errors are recorded. 

2. Seguin Form Board. Ten blocks representing com- 
mon geometrical forms are to be placed in their ap- 
propriate places. The time of the shortest of three 
trials is recorded. 

3. Five Figure Board. Five geometrical figures each 
divided into two or three pieces are to be placed 
in their appropriate places. Time and number of 
errors are recorded. << 

4. Two Figure Board. Nine pieces to be placed in two 
spaces. Time and number of moves are recorded. 

5. Casuist Board. A more difficult board, consisting of 
four spaces into which have to be fitted twelve 
blocks. Time and number of errors are recorded. 

6. Triangle Test. Four triangular pieces to be fitted into 
the board. Time and errors are recorded. 

7. Diagonal Test. Five variously shaped pieces are to 
be fitted into a rectangular frame. Time and errors 
are recorded. 

8. Healy Puzzle A. Five rectangular pieces are to be 
fitted into a rectangular frame. Time and moves 
are recorded. 

9. Manikin Test. Subject has to put together, legs, 
arms, head and body to form a man. There is 
no board into which the pieces fit. Quality of per- 
formance is scored. 

10. Feature Profile Test. In the same manner as in the 
previous test, subject has to put together pieces ta 
form a head. Time is recorded. 

11. Ship Test. This consists of the picture of a ship cut 
into ten pieces of the same size and shape which 
are to be fitted together properly in a rectangular 
frame. Quality of performance scored. 
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12. Picture Completion Test. Subject is required ta 
select the appropriate block out of many possible 
blocks to complete the picture. Quality of per- 
formance scored. 

13. Substitution Test. A sheet of paper with rows of 
geometrical figures upon which the subject has te 
write the proper digit following the key at the top 
of the page. Time and errors compounded into a 
score. 

14. Adaptation Board. This is a simple test for measur- 
ing the ability of the subject to keep his attention 
upon a moving board. Number of correct moves is 
recorded. 

15. Cube Test. Four cubes are tapped in a certain order 
and the subject is required to watch and then imi- 
tate the movement. Number of combinations cor- 
rectly imitated is recorded. 


Various methods for the calculation of mental age 
by means of these tests have been suggested by the 
authors. They show how they may be shaped into a 
year scale or a point scale. They also show how a men- 
tal age may be derived from tables of median per- 
formance and also how a percentile rating of the child 
may be obtained. Those who have made practical use 
of the scale find the median mental age method of com- 
puting mental age the simplest and most accurate. The 
various times, errors, moves, scores, etc., for the tests 
are each converted into a mental age by means of the 
table of norms, and the median of all these mental ages 
is the mental age of the child. By this method an ap- 
proximate mental age can be obtained from any number 
of tests. 
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The Short Performance Scale. —Ten of the above 
tests have been chosen by Pintner and Spaid for a 
short performance scale and they are to be recommended 
for general testing purposes. The ten tests used are 
Mumabers 1, 235354, 5;29;-10, 11,12, and 15 of: thei list 
given above. Tests 9 and 1o, the Manikin and Feature 
Profile, are used as one test because the norms for the 
former run from age 4 to 8 and for the latter from age 10 
to 15. The tests are given and scored as in the long 
scale and the median mental age is used in the computa- 
tion of mental age. A further convenience has been 
introduced by reducing the size of several of the form- 
boards so that all of the tests of the Short Scale can be 
conveniently carried in a small case. This makes the 
Performance Scale suitable for the psychologist who 
has to take his materials with him into the school or 
hospital. 


(b) The Army Performance Scale 


Like the Pintner-Paterson Performance Scale, this scale 
(Memoirs 21) is also designed for use without language. 
It was used in the testing of foreign and illiterate re- 
cruits in the army. There are ten tests, the first three 
of which are taken from the Pintner-Paterson Scale. 
The tests are: (1) Ship, (2) Manikin and Feature 
Profile, (3) Knox Cube, (4) Cube Construction, (5) 
Form Board (Dearborn’s), (6) Copying Designs, (7) 
Digit-Symbol, (8) Maze (Porteus), (9) Picture Ar- 
rangement (Fraser and Whipple), (10) Picture Com- 
pletion (Healy). 

The tests are scored by assigning so many points to 
various types of performance and these scores are then 
converted into a weighted score for each test. The total 


126 INTELLIGENCE TESTING 


weighted score represents the individual’s performance 
on the whole scale. This total score can be converted 
into the letter ratings which were used in the army. 
This scale has not been standardized on children, but 
equivalent mental ages for various scores have been ~ 
calculated. A short form of this scale consists of tests 
T, 2, 3, 4; 6, i, and 8. 


(c) The Porteus Maze Scale 


This scale differs from all the others so far described in- 
asmuch as it is composed of a single type of perform- 
ance for all ages, whereas all other scales include a 
heterogeneous mixture of tests. The type of test se- 
lected by Porteus (15) is the maze, and he has con- 
structed a graded series of mazes, which have been 
standardized for ages 3, 4; 5, 6, 7,8; 9, 10, 11, F2, and 
14. There is one maze for each of these ages. Year 
3 is represented by a diamond, the sides of which are 
constructed of two parallel lines about 4 inch apart. 
The subject is required to trace around the diamond 
between the parallel lines. The next is a cross con- 
structed on the same plan. Harder tests follow the 
principle of the maze proper, where there are many 
blind alleys to penalize the subject for lack of fore- 
thought. All the tests are carried out by tracing with 
a pencil on a printed maze. The subject is allowed a 
specific number of trials on each maze, and his per- 
formance is scored either plus or minus. The mental 
age is computed from the highest test passed, deducting 
a year for each lower test failed, and a half year for 
each lower test passed only on the second trial. The 
scale, therefore, would be classed as an age scale. 

The scale is easy to give, can be given in a relatively 
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short time, and it is decidedly interesting to children. 
It is also suitable for the testing of non-English-speak- 
ing and deaf children, as no language responses are re- 
quired. The chief limitation, as a general intelligence 
scale, would seem to be the fact that it is only testing 
one type of behavior. It is restricted in the range of 
responses that it calls forth. Nevertheless it is a very 
valuable supplementary scale. 

The author makes a particular plea for the scale on 
the ground that it is testing ‘‘ prudent and pre-consid- 
ered action” —a type of response which, he believes, 
is lacking in the Binet scale. A measurement of this 
type of behavior is very desirable, in order to help de- 
tect the ‘‘ conative”” type of mental defective who pos- 
sesses an average amount of ‘‘ intelligence” as tested 
by the Binet. 


(d) The De Sanctis Scale 


This short scale appeared in 1906 in the Italian litera- 
ture (De Sanctis, 06), and in ro1z in the American 
(De Sanctis, 11). It appeared, therefore, shortly after 
the first Binet Scale, but its scope is much more limited. 
The intention of the author was to use it for the classifi- 
cation of feebleminded children into the three grades of 
idiots, imbeciles and morons, and to differentiate these 
three groups from children of normal intelligence. It 
was not his intention to try to measure the various de- 
grees of intelligence of the normal child. 

That these tests differentiate between the feeble- 
minded and normal child, is questioned by Martin (16). 
It all depends, of course, as to our conception of the 
upper limits of feeblemindedness. Martin made a thor- 
ough study and tentative standardization of the De 
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Sanctis tests and found that ‘‘ morons as a group are 
successful to a high degree in passing all the tests (of 
53 morons, 36 or 68 per cent passed all).” Martin’s 
most important conclusions are that the tests as ar- 
ranged by De Sanctis are not quite in order of difficulty, 
that normal children do better than defectives of the 
same mental age, that the tests as a series to be used 
by themselves are too verbal, but that they have high 
value as tests of mentality and should be valuable as 
supplementary to the Binet or other scales. 

The six tests as arranged by De Sanctis may be 
briefly indicated as follows: 


1. Give me a ball. (5 balls of different colors). 

2. Which is the ball you just gave me? (same 5 balls). 

3. Do you see this block of wood? (show cube). Pick 
out all the blocks like this from the pile on the table. 
(5 cubes, 3 pyramids, 2 parallelopipeds). 

4. Do you see this block? (cube). Point out a figure on 
the form chart that looks like it (show chart). 
Point out all the squares on the chart as fast as pos- 
sible (note time, mistakes and omissions — chart 
has 10 rows—1q4 in row—squares, triangles and 
rectangles). 

5. (Spread out blocks on table). How many? Which is 
largest? Which is farthest away? 

6. Do large objects weigh more or less than small ob- 
jects? Why does a small object sometimes weigh 
more than a large one? Do distant objects appear 
larger or smaller or are they really smaller? 


De Sanctis’ rough method of diagnosis, the accuracy 
of which Martin questions, is as follows: 


(a) If second test is failed, mental deficiency is great. 
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(6) If child goes up to fourth test, deficiency is medium. 
(c) If child succeeds in fifth test, deficiency is slight. 
(d) If sixth test is passed, there is no defect. 


So far the De Sanctis tests have been little used in 
this country. The more accurately and better stand- 
ardized Binet and Performance Scales have rendered 
them somewhat superfluous. 


(e) The Woolley Scale for Adolescents 


This scale has been used only by Woolley (15) herself 
in connection with her special problem of rating the 
mentality of adolescents of age 14 and above. In scale 
form there are standards for only two ages, namely, 14 
and 15, and the scale has not been used by other in- 
vestigators. It is important, however, in being the first 
scale in which the percentile method of rating was used. 
It showed the value of this method for arriving at a 
mental rating of a miscellaneous group of tests, not 
adapted to the age level type of standardization of the 
Binet. The standardization is also good for the two 
ages, because it includes a fair sampling of children 
both in and out of school, and, therefore, approaches 
more nearly a normal distribution than is the case with 
many standardizations which are based entirely upon 
school children. 

The tests used in the Woolley Scale are as follows: 
Cancellation, Memory for Digits, Substitution, Comple- 
tion of Sentences, Opposites, Healy and Fernald Con- 
struction Puzzles and Problem Box. 


(f) Miscellaneous Scales 


In addition to the five scales we have described in this 
section under the heading of ‘‘ Other Scales,” there are 
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several to be found in the literature of mental testing. 
Most of these, however, are merely slight variations of 
the Binet or of other scales and the rest are more in 
the nature of tentative suggestions. 

Into this category would fall Knox’s (14) Scale for 
Testing Immigrants, Mullan’s (17) Scale of too points, 
also for testing immigrants, Cornell’s (17) Graduated 
Scale, Squire’s (12) Graded Mental Tests, Haberman’s 
(16) Intelligence Examination, and the like. None of 
them have been widely used nor adequately standard- 
ized, and it is, therefore, inadvisable to attempt to de- 
scribe them here. 


IV. Spectat ScaLes 


This section will include a brief mention of scales de- 
vised for special types of individuals, who by reason of 
special defect manifestly cannot be tested by means of 
the ordinary scales or in accordance with the usual 
procedure. 


(a) The Blind 


The Columbus Point Scale for the Blind by Haines 
(16) is a revision and adaptation of the Yerkes-Bridges 
Point Scale. All tests depending on vision have been 
eliminated and in their place other tests have been 
substituted. In addition several new tests have been 
added. Tests 1, 2, 3, 7, 11, 12 and 16 of the Yerkes- 
Bridges Scale have been dropped. The following have 
been added: 

Naming objects in a basket by touch. 

Size — weight illusion. 

Comparison of wooden cylinders, 4 and 6 cm. long. 
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Adaptation board. 

Cube suggestion test. 

Chooses nicer feeling, (a) Serge and silk, (b) velvet 
and serge, (c) velvet and carpet. 

Orientation, r. and 1.; N.S. E. W. 

Finger tapping — Knox-Pintner lines. 

Memory for digits (backwards). 

The total maximum points is one hundred. Tenta- 
tive norms for blind children for each age are given. 
Up to date 160 blind people have been tested, ranging 
in age from 6 to adult. On the basis of these results 
Haines gives median scores for each age. 

The Binet Test for the Blind revised and arranged 
by Irwin is a modification of the Goddard Revision and 
the Stanford Revision. The tests are grouped by ages, 
from Year III to XII with Years XIV, XVI and XVIII 
added. Much good work seems to have been done with 
this scale, although the writer has not been able to dis- 
cover any published norms at the present time, nor in- 
deed any published description of it. The revision is 
interesting because it represents largely the work of an 
educator who is himself blind, and who appreciates fully 
the value of this kind of work in the education of the 
blind. 

Both of the scales we have just described are very 
valuable additions to the tools at the disposal of the 
clinical psychologist, when he is confronted with the 
special case of a blind child. The use of either of these 
scales will lead to a much better diagnosis than would 
be possible with the ordinary scales for seeing subjects. 
In addition it is to be hoped that the systematic testing 
of blind children will lead to a better knowledge of 
the mentality of the blind. 
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(b) The Deaf 


The most useful scale and the one that has been most 
widely used for testing the mentality of deaf children 
is the Pintner-Paterson Performance Scale, which has 
already been described. No special norms for the deaf 
have been published, because the authors believe that 
the best comparison of the results of a deaf child’s per- 
formance is with the general standard. Because the 
tests are equally suited to the deaf as to the hearing, 
the deaf must be compared with the hearing standards. 
If, however, we wish to make a diagnosis, we must keep 
in mind the two or three year difference in mental ability 
between the deaf and the hearing, and make such al- 
lowance as is feasible. 

The only other scale that can be legitimately used 
with deaf children is the Porteus Scale. Porteus him- 
self has used the scale for the testing of the deaf. 

In the choice of a suitable scale for testing the men- 
tal ability of deaf individuals, we must remember that 
the problem does not consist merely of eliminating tests 
that are given orally, or of simply changing auditory 
stimuli to visual stimuli. The change we are forced to 
make is much more radical than this. It consists of 
eliminating entirely all language whether spoken or 
written. Language is for the deaf something extraneous, 
something artificial, something that corresponds to a 
school subject in the case of the hearing child, and the 
' difficulty which the deaf encounter in acquiring lan- 
guage makes all language tests useless for the measure- 
ment of their intelligence. The problem of the meas- 
urement of the deaf is, therefore, much more complex 
than is the case with the blind, since all oral language 
tests are suitable for the blind, for they possess the 
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same opportunities as the hearing-seeing child for the 
acquisition of language. 


V. ForeIGN SCALES 


A few words are appropriate here with reference to in- 
telligence scales which have appeared in foreign coun- 
tries. So far as the present writer is aware, all the 
scales for individual testing have been modifications 
of the Binet, with the exception of the De Sanctis 
which has been translated and used in America and 
which we have, therefore, described above. 

In England early translations and adaptations were 
made by Johnston (10), Winch (14-15) and probably 
by others. The best adaptation and standardization for 
British use seems, however, to be the recent revision by 
Burt (21). This version, the author claims, ‘‘ adheres 
more closely to the original procedure of the French 
authors than any of the published revisions.” All the 
tests, however, have been standardized on English chil- 
dren. They are arranged in order of difficulty, as well 
as being allocated to appropriate age groups. This re- 
sults in an unequal number of tests at each age. At 
age VI there are 12 tests while at other ages there are 
only two or three. The mental age of an individual 
is determined by the total number of tests passed, and 
this can be immediately read off from a specially de- 
vised chart. 

In Germany much work with adaptations of the Binet 
has been reported by Stern (20), Bobertag, Chotzen and 
others. Stimulated by the work of Binet, Meumann 
(13) suggested a rather different type of scale having 
for each age tests of development, tests of intelligence 
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and tests of environment. He worked out a tentative 
scale, but this idea does not seem to have been followed 
up. 

In Italy some work seems to have been done with 
adaptations of the Binet. The most radical revision of 
the Binet is that suggested by Saffiotti (16). This re- 
vision is called the Tréves-Saffiotti Revision. They 
abandon the concept of mental age, because the mental 
picture of a child may change from age to age. The 
tests are standardized for each age and at each age three 
grades of intelligence are chosen, e.g., deboli (back- 
ward) ; medi (average) ; forti (superior). Tests passed 
by 60 to 80 per cent at any one age are diagnostic of the 
backward grade; those passed by 4o to 60 per cent are 
diagnostic of the average grade; and those passed by 
20 to 40 per cent are diagnostic of the superior grade. 
Practically all of the tests of the Binet Scale are in 
this manner standardized for these three levels of in- 
telligence for four ages, namely, 6, 7, 8 and ages 9-11 
inclusive. Obviously this attempt at re-standardization 
by these Italian psychologists is a reaction against the 
comparison of the performance of a child of a given 
age with the performance of children of different ages. 
This is probably a valid objection as we have noted in 
the previous chapter, but the Tréves-Saffiotti Revision 
seems to be too limited in scope and in the number of 
grades of intelligence to present a feasible way out of 
the supposed difficulty. 

The Binet Scale is said to have been adapted for use 
in China, Japan, Sweden, Russia, Turkey, and else- 
where. The writer is not familiar with these adapta- 
tions and does not know whether any of them have added 
anything new to our concept or procedure of intelli- 
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gence testing. Nor is the writer aware of scales, other 
than those already mentioned, for the individual meas- 
urement of intelligence, which have appeared in foreign 
countries. 

Conclusion. — We have attempted in this chapter to 
give a description of the chief scales for individual ex- 
amination. These are the chief tools that exist at pres- 
ent for the use of the clinical psychologist for the 
determination of an individual’s mental age. All of 
the scales described are useful. Some of them are bet- 
ter standardized and more accurate than others. Any 
of them will add to our knowledge of a particular case. 
The clinical psychologist should be master of all his 
tools, and not a slave to any one. His skill and expert- 
ness will be manifested by his ability to choose the right 
tool for any particular job, as well as by the manner in 
which he uses it. 
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CHAPTER VI 
GROUP TESTS 


Early Attitude.— A group mental test is a test which 
can be given to a number of subjects at the same time 
by a single examiner. The group test is to be con- 
trasted with the individual test, which can only be ap- 
plied to one individual at a time. It is obvious that, if 
one examiner can handle a number of subjects at one 
time, there is a great saving of time and labor. Never- 
theless, in spite of the obvious economy of time and 
effort, it is interesting to note that the group test was 
slow in arriving and in establishing itself as a legitimate 
method for the measurement of mental ability. The 
individual scale was well established long before the 
advent of the group test. 

The early attitude of psychologists towards group 
tests was decidedly hostile. The possible sources of error 
that might creep in when examining a group were over- 
emphasized. It was assumed to be impossible to ob- 
tain a valid intelligence rating by group methods and, 
therefore, there was considerable delay in making the 
attempt. 

The Beginnings. — Although the group method in in- 
telligence testing was late in making its appearance, we 
can trace back the beginnings of the use of groups of 
subjects to the laboratory of the experimental psycholo- 
gist and to the investigations of the school psychologist 

138 


GROUP TESTS 139 


and educator. There was no attempt in these early ex- 
periments to arrive at an intelligence rating. Groups 
rather than individuals were used in order to collect 
many data in a short time. The investigation of mem- 
ory was one of the fields in which the group method 
was extensively used and for which it was well adapted. 

As tests for different mental processes were multi- 
plied, the group method of testing became popular. 
The use of this method was also greatly stimulated by 
the investigations of the educational psychologist in the 
school room, and also by the growing interest in the re- 
lationship between different mental processes studied by 
the mathematical formulae for correlation. The large 
number of tests given by the yroup method can readily 
be seen from a study of Whipple’s book, A Manual of 
Mental and Physical Tests. 

The transition from such single group tests to a 
series of group tests, the results of which should be 
combined into an intelligence rating, was obvious and 
natural. Thorndike was among the first to see the 
advantages of this method and he must certainly be 
considered the leader in this movement. In the field 
of business psychology Scott devised group intelligence 
tests. Pintner (17) used eight group tests and com- 
bined the results for each child into a mental age. This 
was done in order to get a preliminary intelligence rat- 
ing for the purpose of deciding which children in a par- 
ticular group should then be more accurately tested by 
means of individual tests. The tests used included sev- 
eral single group tests which had been used effectively 
as single tests by Pyle (13) and which had been well 
standardized by him. Pyle had always used these as 
separate tests, and Pintner made the next logical step 
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inasmuch as he combined the mental ages obtained by 
any one child on all the tests into a median mental age 
which was used as a measure of the child’s general 
intelligence. 

The Development in The Army. —A great impetus 
was given to the construction and use of group tests 
by the advent of mental testing in the army during the 
World War in 1917-18. We have noted above the be- 
ginnings of the group intelligence test, and the develop- 
ment of this method was merely a question of time. 
The need and value of such a method were recognized, 
but this method would in all probability have developed 
slowly, because it would have depended upon the initia- 
tive of individual psychologists working more or less in 
isolation. Their work would have had to overcome a nat- 
ural amount of inertia and prejudice in the face of the 
already well-established methods of individual testing, 
and they would not have been aided by an overwhelm- 
ing need for the group method. This overwhelming 
need presented itself in the army situation. Here the 
problem was to test thousands of men in a short time. 
Some sort of a group method was obviously an abso- 
lute necessity. Again the army situation enlisted the 
interest and services of hundreds of psychologists. 
Here, then, instead of individuals working alone, we 
find a group of psychologists working in codperation to 
construct group tests for rating intelligence. 

Under these circumstances it was only natural that 
the group method should within a year reach a degree of 
development that it, otherwise, would have taken many 
years to attain. All that was known about group in- 
telligence tests was utilized and further development 
was rapidly made. The nucleus of the tests ultimately 
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constructed was the work of Otis and Terman, who, at 
the time of the introduction of psychological tests into 
the army, were at work upon a group intelligence test. 

So successful were these tests in the army that they 
overcame the general prejudice against the group test 
method. The work showed the great value of group 
tests and suggested innumerable fields in which they 
could be of use. It was only natural, therefore, that 
after this a number of group tests should make their 
appearance. ‘This has been the case. The few years 
that have elapsed since the signing of the armistice up 
to the present time have seen the appearance of a great 
number of group intelligence tests. It will be impos- 
sible here to go into a detailed description of all these 
tests. We shall describe briefly some of the mcre com- 
mon types of material used in group tests, and then 
give a brief description of the tests themselves. 

Common Types of Material in Group Tests. — Cer- 
tain types of material are found in almost all group 
tests and a description of some of them will be given, 
because it is impossible to reproduce in this book all the 
group tests now published. It would not be desirable 
to do so, even if it were possible. 

(A) Opposites. — This is one of the oldest and most 
useful tests. The subject is called upon to respond by 
writing down or indicating the opposite of a given word, 
or by deciding whether two words denote opposite or 
similar ideas. 


Underline the word in parenthesis which is the opposite 
of the first word: 

accept....(receive, percept, deny, reject, spend). 

constant. . (always, fickle, stationary, seldom, movable). 
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Underline ‘ opposite,” if the two words mean the oppos 
site, and “same” if they mean the same: 


furtive 930), GHG Pe sly same. . ogposite 
AUVs TCT. Wieef5h a2 none same. . opposite 
asunder. :4},..da032G2 -% apart same. . opposite 
deplete yd as. toate: a0 exhaust same. .opposite 
Superiluous 4.0, ane essential same. .opposite 


(B) Analogies. — This test has proved one of the most 
valuable. The analogy between two words is given and 
the subject has to decide as to a similar analogy with 
reference to another pair. 


Underline the best of the four words in parenthesis: 
cellar... attic: bottom. . (well, tub, top, house) 


MAN». {53 arm: tree.....(shrub, limb, flower, bark) 
imitate.. copy: invent...(study, Edison, machine, 
originate ) 


physics..motion: (?)..blood..(temperature, body, 
physiology, geography) 


(C) Best Reasons. — This test appears in many 
forms. It is often called a test of common sense, or 
comprehension. The subject indicates in some form or 
other the best answer to a question. 


Check the best reason: 
The cause of echoes is 
(a) the reflection of sound waves 
(6) the presence of electricity in the air 
(c) the presence of moisture in the air 
Gold is more costly than lead, because 
(a) it is of finer appearance 
(6) it is more scarce 
(c) it is used more for jewelry 
(d) it is yellow 
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(D) Disarranged Sentences.— This seems to have 
had its origin in the Binet tests. The words in a sen- 
tence are disarranged and the subject has to arrange 
them properly. 


Underline “ true” or “ false” according to the meaning 
of the disarranged sentence: 


will live bird no forever true. . false 
always sleeplessness clear causes a conscience 
true. . false 


Cross out the superfluous word in the disarranged sen- 
tence: 
watch summer the man stole is jail who the in 
bushes trees hay roots have and their the ground in. 


(E) Proverbs. — The subject has to match proverbs 
of similar meaning, or decide whether they are the same 
ov different in meaning, or match them with statements 
which explain the meaning. 


Proverbs. 
1. The burnt child dreads the fire. 
2. Rome was not built in a day. 
3. There is no smoke without fire. 
etc. 


Mark the statements which explain these proverbs: 
Time is required to produce anything of value. 
Failure follows frequent change of plan. 
Unhappy experiences teach us to be careful. 
Those in disgrace always want to disgrace others. 
There is no result without a cause. 


(F) Number Completion. — This calls for discover- 
ing the rule or method in the arrangement of a series of 
numbers and indicating this in some way. 
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Write down the two numbers that should come next: 
24: 6onis as 
oT 18 1601599216 


pa 


Fill in the missing numbers: 
20922 14 I0 2 
12 AI os US Sg Pe 
Cross out the number that does not belong in the series: 
274-5 FO" 10. 32 
72 36 18 9 6 


(G) Directions. — This is one of the earliest types of 
group test. The subject is asked to do just what he 
is told: 

Cross out the “ g” in tiger. 

Put a dot below this line —. 

If Decoration Day comes in winter write the word 
“No.” If not, write the word “ Yes.” 

Write the letter which follows the letter which comes 
next after C in the alphabet. 


” 


(H) Sentence Completion. — Words omitted in a 
sentence or passage have to be filled in. 


Write one word on each blank: 
The boy two dollars to the Red Cross. 
Those things no fear sometimes 
harmful. OM 


Underline the right word of the three corresponding to 
the number in the blank: 


Once upon a (1) there was a young (2) who 
was very (3) . Hewent from (4) to (4) 


trying to find (5) 
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1, time place cat 

2. bird man woman 
3. rich strong poor 
4. place there snow 
5. him gold work 


(I) Information. — The subject is required to show 
his general information. Usually the items are spread 
over a wide field. In so far as the material is based on 
school knowledge, it is an attempt to get at the in- 
telligence of an individual by measuring what has been 
learned and retained. This may at times give us wrong 
measures, particularly if we compare children of very 
different environments. 


Underline the correct word: 


Euchre is played with dice, rackets, cards, pins. 

The Delco System is used in plumbing, filing, igni- 
tion, cataloguing. 

Coral is found in trees, reefs, molluscs, mines. 

John Wesley was famous in literature, science, war, 
religion. 


(J) Arithmetical Problems. — Reasoning problems in 
arithmetic are offered for solution. This test is frankly 
educational and does not differ from an achievement 
test in arithmetical problems. 

(K) Non-Verbal Material. — Most of this type of 
material cannot be conveniently reproduced here. Sub- 
stitution or code tests are very common. All kinds of 
symbols may be used. The picture completion test 
calls for the addition of the omitted part. The picture 
absurdity test requires the subject to indicate what 
part of the picture is absurd. ‘The maze test requires 
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the correct marking of the shortest passage. There are 
many tests which require the subject to copy geometri- 
cal forms. The dot imitation test requires the subject 
to draw lines from one dot to another in accordance 
with the movements of a pointer. The picture arrange- 
ment test demands the rearrangement of the parts of a 
picture. To become familiar with all this varied non- 
language material, the reader must study the various 
tests themselves. No verbal description is adequate. 

Description of Group Tests: 

1. Tests Involving Language 
The majority of group tests are of this nature. This 
type of test is easier to construct and much easier to 
present than the type of test not involving any lan- 
guage responses, and not requiring the use of language 
for presentation. 

It is obviously impossible in a book of this kind to 
reproduce all the tests. A short description of the most 
commonly used and readily available group tests will 
be given. The description will begin with those useful 
for the primary grades and will proceed to the more 
difficult tests suitable for High School and for College. 

1. The Pressey Primer Scale. — This scale consists of 
four tests, requiring in all four the same type of re- 
sponse, namely, the crossing out of some superfluous 
member. In this respect the principal type of response 
demanded of the child is easily learned and the special 
directions for each test are much reduced. This is un- 
doubtedly an advantage in the administration of the 
test. Whether this similarity in response from test to 
test limits the scope of the examination and, thereby, 
reduces the differentiating power of the test, is a very 
natural question. This type of examination may favor 
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too much one type of ability to the disadvantage of 
others in the complex known as general intelligence. 
These are, however, theoretical considerations that can 
be best solved by empirical investigation. 

The first test requires the child to cross out the extra 
dot in a series of dots; the second test the crossing out 
of the unlike picture in a series of three pictures; the 
third test the crossing out of the extra geometrical form; 
the fourth test the crossing out of the wrong element 
in a picture. The directions are given to the children 
orally. The test is well standardized and excellent 
norms for first and second graders are available. 

2. Dearborn’s Intelligence Scale. Series I. — This is 
specially adapted to Grades I to III. This scale con- 
sists of three examinations, containing the following 
tests: (1) Following oral directions; (2) Cancellation; 
(3) Color and form discrimination; (4) Memory for 
digits; (5) Recognition of objects; (6) Naming pic- 
tures; (7) Substitution; (8) Dominoes; (9) Picture 
completion; (10) Orientation on map; (11) Estimation 
of distance; (12) Number form puzzles. The tests are 
long and difficult to give and score. 

Norms for half age intervals from age 5 to 1o% are 
given. 

3. Detroit First Grade Intelligence Test. — This scale 
consists of 15 short tests all of which are of the picture 
type. These tests include following directions, pic- 
ture completion, drawing geometrical figures, counting, 
picture-symbol, dot patterns, marking absurd pictures, 
and others. The tests are easy to give and fairly easy 
to score. They are suitable for children entering school, 
and norms for such children are given. The norms are 
based on over ten thousand children and letter ratings 
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(A, B, C +, C, C—, D, E,) are used. No norms for age 
groups have so far appeared. 

4. Kingsbury Primary Group Scale. — This scale is 
devised for grades 1, 2, 3, and 4. It consists of four 
tests: (1) Right answers to little stories; (2) Opposites 
in pictures; (3) Completion series; (4) Form test or 
Block Building. All the tests are picture tests. 

The tests have been given to children in the first four 
grades and norms for these children are available. 

5. Pintner-Cunningham Primary Tests. — The tests 
consist of: (1) Common observations; (2) Esthetic 
judgment ; (3) Associated objects; (4) Discrimination of 
size; (5) Picture parts; (6) Picture completion; (7) Dot 
drawing. No knowledge of letters and numbers is re- 
quired. They are suitable for kindergarten, first and 
second grades. Age and grade norms are available. 

6. Cole and Vincent Test for School Entrance. — This 
examination consists of 8 tests: (1) Marking things 
which go fastest; (2) Recognition of forms; (3) Visual 
memory; (4) Differences of letters; (5) Information; 
(6) Drawing; (7) Mazes; (8) Tapping. Equivalent 
Stanford mental ages for scores on this test are published. 

7. Otis Primary Examination. — Consists of 8 tests: 
(1) Following directions; (2) Association; (3) Picture 
Completion; (4) Maze; (5) Picture sequence; (6) Simi- 
larities; (7) Synonym — antonym; (8) Common sense. 

8. Gunnison Primary Test. — This consists of four 
parts. Parts I and III are fore-exercises similar in 
nature to Parts II and IV, which constitute the test 
proper. The tests are: (1) Oral directions; (2) Pic- 
ture completion; (3) Logical relation; (4) Story ar- 
rangement; (5) Arithmetical reasoning; (6) Memory; 
(7) Learning; (8) Classification. 
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9. The Haggerty Delta 1.— This test is designed for 
grades 1 to 3. It was devised for and used in the Vir- 
ginia School Survey. It consists of 12 exercises, six of 
which are fore-exercises for the purpose of practice, and 
the other six are the tests proper. Each of the tests is, 
therefore, preceded by a fore-exercise in the same kind 
of performance as the test which follows. According to 
Haggerty, ‘‘ The fore-exercise is intended to serve two 
purposes: (1) to afford opportunity for giving prelimi- 
nary instruction in the method of performing the real 
test, and (2) to give all pupils some practice in the test 
in order to equalize the preliminary experiences of the 
children with the test.” 

The six tests of the series may be briefly described as 
follows: (1) Following oral directions; (2) Copying de- 
signs; (3) Picture completion; (4) Picture comparison, 
i.e., deciding whether two pictures are the same or dif- 
ferent; (5) Symbol-digit; (6) Word comparison. The 
first four tests deal with pictures alone. ‘The fifth test 
introduces numbers, and the sixth, words. These two 
tests would, therefore, make the whole scale unsuitable 
for the classification of children entering school for the 
first time. 

10. The Haggerty Delta 2.— This test is designed 
for grades 3 to 9. It is an adaptation of the Army 
Intelligence Examinations and was devised for and used 
in the Virginia School Survey. There are six exercises 
as follows: (1) Discrimination between true and false 
statements; (2) Arithmetic; (3) Picture completion; 
(4) Discrimination between words, whether same or 
opposite; (5) Common sense judgments; (6) General 
information. 

Most of the useful devices used in the Army Tests for 
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ease in scoring, etc., are found in this test. It is better 
than the Army Test for school purposes. The norms 
consist of the average score for each age for ages 8 to 
15, and each grade for grades 3 to 9. These average 
scores are probably very reliable as they are based on 
20,000 cases. : 

11. The Myers Mental Measure. — This group exam- 
ination consists of three exercises. The whole booklet 
consists entirely of pictures so that no verbal responses 
are demanded. The directions for doing the tests are 
oral and, therefore, a knowledge of the English lan- 
guage is necessary for the examinee. The author claims 
that the test is suitable for first graders and that it 
differentiates from age 6 up to adult. Test 1 is a test 
of following directions; test 2, a picture completion test ; 
test 3, a recognition of similarities. 

12. Dearborn Intelligence Scale. Series II. — This is 
specially adapted to grades 4 to g. It consists of two 
examinations, containing the following tests: (1) Pic- 
ture sequences; (2) Word sequences; (3) Form comple- 
tion; (4) Opposite completion; (5) Faulty pictures; 
(6) Disarranged proverbs; (7) Number problems. 
Norms for ages 6 to 20, and for grades 2 to 12 are 
given. 

13. The Pressey Cross-out Tests. — This group test is 
useful for grades 3 to High School. There are four ex- 
ercises, each calling for the same type of response, 
namely, crossing out something. Test 1, cross out the 
superfluous word in disarranged sentences; Test 2, cross 
out the superfluous word in lists of words related to each 
other; Test 3, cross out the superfluous number in a 
number series; Test 4, a moral judgment test in which 
the worst thing in the list is to be crossed out. It will 
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be noted that the last test differs radically from the type 
of test usually included in intelligence examinations. 
It calls for moral judgments and assumes that a high 
degree of conformity in these with the conventional 
standards goes along with high general intelligence. 
This is probably true, and yet the test seems a little out 
of place in a general intelligence examination. It fore- 
shadows morality and character tests. 

There are excellent norms for these tests for ages 10 
to 17, and for grades 3 to 12. 

14. The Pintner Survey Tests. — These tests are suit- 
able for Grades 3 to High School. They consist of 
six tests which have been mentioned above in connection 
with the early beginnings of group testing. The norms 
are based upon about 3500 cases and extend from age 
6 to adult. They are among the few group tests for 
which percentiles for each age have been adequately 
calculated. 

15. The National Intelligence Tests. —'These tests 
were prepared under the auspices of the National Re- 
search Council by Haggerty, Terman, Thorndike, 
Whipple and Yerkes. There are several different forms 
available. Two booklets are to be used for each exam- 
ination. Each test booklet contains five exercises. 
Scale A contains: (1) Arithmetic; (2) Sentence com- 
pletion; (3) Checking attributes possessed by a given 
word; (4) Discrimination of similarity and difference 
as applied to words; (5) Symbol-digit tests. Scale B 
contains: (1) Arithmetic; (2) General Information; 
(3) Logical Judgment; (4) Analogies; (5) Discrimina- 
tion of similarity and difference as applied to numbers, 
names and forms. 

The novel feature of this test is the fore-exercise that 
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precedes each exercise proper. This fore-exercise is a 
sample of the performance to be carried out by the ex- 
aminee and gives him an opportunity of some practice 
before beginning the test proper. In most cases the 
length of the fore-exercise is a little less than half of 
the test proper. In no other test has this theory of the 
necessity for preliminary practice been carried to such 
an extent. It conflicts somewhat with the theoretical 
definition of general intelligence as being a measure of 
ability to adapt. Quickness and readiness of adapta- 
tion become more difficult to measure the greater the 
amount of previous practice. This is theoretical merely 
and it may be that tests with an appreciable degree of 
fore-exercise will nevertheless prove of higher value 
than those having little or no fore-exercise. In this 
case the above interpretation of the definition of general 
intelligence will have to be revised. 

There are age and grade norms available, based on 
many cases. 

16. Whipple’s Group Test for Grammar Grades. — 
This test is suitable for grades 4 to 8. It is the result 
of extensive work done by the author in the study of 
tests suitable for differentiating superior children. It 
consists of six exercises: (1) Arithmetic; (2) Sentence 
Completion; (3) Checking true and false statements; 
(4) Checking attributes possessed by a given word; 
(5) Punched Holes Test; (6) Matching Proverbs. 

This test, like the National Intelligence Test, also 
provides a fore-exercise before each exercise proper, but 
the length of the fore-exercise is considerably shorter 
than in the previous case. Tentative norms are given 
for Grade 7. 

17. Chicago Group Intelligence Test.— This scale is: 
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adapted for the grammar grades and for High School. 
It consists of five tests: (1) Opposites; (2) Missing 
Steps in Number Series; (3) Same or opposite Proverbs; 
(4) Analogies; (5) Selecting Best Reasons. All the 
tests are verbal, and two different forms are available. 
Grade norms have been published. 

18. The Otis Group Intelligence Scale. — This group 
test is suitable for grades 5 to 12 and for the four 
years of High School. It is also difficult enough for 
College Students. It consists of ten parts, as follows: 
(1) Following printed directions; (2) Opposites; (3) 
Disarranged Sentences; (4) Matching Proverbs; (5) 
Arithmetic; (6) Geometric Figures; (7) Analogies; 
(8) Similarities; (9) Narrative completion; (10) 
Memory. 

19. Chapman and Welles High School Test. — This is 
designed for the Junior and Senior years of High School. 
The test consists of three exercises, similar to those in 
the Army Tests, e.g., (1) Opposites; (2) Arithmetic 
Problems; (3) Information. 

This is one of the shortest group tests available and is 
useful in emergencies where speed in testing and scor- 
ing is necessary. The total working time on the test 
is 9 minutes, exclusive of time spent in explanation. 
We must, of course, remember that our results will de- 
crease in reliability as we shorten the working time. 

Tentative norms for the Junior and Senior High 
School years have been published. 

20. Thurstone’s Psychological Examination. — This is 
described as suitable for High School Seniors and Col- 
lege Freshmen, but it can be used effectively for all 
years in High School or College. It consists of a great 
number of problems involving analogies, number com- 
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pletion, logical reasoning, mental arithmetic, general in- 
formation, sentence completion, proverb matching and 
the like. Unlike the usual group test, the items are not 
grouped together in various tests, but are thoroughly 
mixed up in a spiral arrangement, the same type of 
problem occurring again and again, beginning with the 
easiest examples and gradually becoming harder and 
harder. The subject is given a specific time for the 
whole examination. 

21. Trabue Mentimeters. — These consist of a group 
of thirty tests gathered from various sources, including 
many adaptations of well-known tests as well as some 
original ones. In addition to intelligence tests proper, 
they include educational tests as well as tests for spe- 
cific abilities. The whole group of thirty tests is not 
supposed to be given to the same individual, but the 
psychologist is expected to choose a series of tests suit- 
able for each specific need. The authors indicate cer- 
tain groups for certain purposes. For the classification 
of clerical workers in business and industry, the follow- 
ing tests are recommended: Nos. 6, 7, 8, 9, 16, 23, 24, 
28; for testing the intelligence of laborers: Nos. 2, 3, 
5, 6, 9, 18, 28, 29; for testing the intelligence of public 
school children: ‘Nos:“2; 3, °8;.%16;820; %23) °28;'20-4ifor 
testing educational attainment; Nos. 10, 17, 19, 21, 25, 
26, 27, 28; for social entertainment: Nos. 2, 3, 5, 6, 18, 
20)'22,023)'24,727,-20,830. 

The thirty tests are as follows: (1) Typical Per- 
formances of Young Children. These are the Binet 
tests for infants and young children. (2) Pictorial Ab- 
surdities; (3) Maze; (4) Dot Patterns; (5) Geometri- 
cal Figures; (6) Completion Series (Forms); (7) 
Checking Identity of Numbers; (8) Digit-Symbol Sub- 
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stitution; (9) Completion Series (Numbers); (10) 
Addition Tests; (11) Memory for Numbers; (12) Re- 
peating Numbers Backward; (13) Memory for Sen- 
tences; (14) Vocabulary Test; (15) Word Discrimina- 
tion; (16) Naming Opposites; (17) Spelling Test; (18) 
Range of Information; (19) Reading Vocabulary; (20) 
Directions Test; (21) Reading; (22) Disarranged 
Sentences; (23) Sentence Completion; (24) Analogies; 
(25) Handwriting; (26) Composition; (27) Poetic Dis- 
crimination; (28) Arithmetical Problems; (29) Practi- 
cal Judgment; (30) Logical Conclusions. 

For the eight tests designed for school use and called 
School group 2A, there are norms for all grades from 
Kindergarten to University. Obviously the Kinder- 
garten and lower grade children are able to score on 
only a few of the tests. 

22. Terman Group Test of Mental Ability. — This 
consists of ten tests as follows: (1) Information; (2) 
Best answer; (3) Word meaning; (4) Logical selection; 
(5) Arithmetical problems; (6) Sentence meaning; (7) 
Analogies; (8) Mixed sentences; (9) Classification ; 
(10) Number Series. Suitable for grades 7 to 12. Age 
and grade norms are available. 

23. Miller Mental Ability Test. — Consists of three 
tests: (1) Disarranged sentences combined with direc- 
tions; (2) Controlled association; (3) Analogies. This 
is a short test and seems to work very well. It is suit- 
able for grades 7 to 12. 

24. Otis Group Intelligence — Higher Examination. 
— This contains most of the stock material, arranged, 
like Thurstone’s test, in the cycle form. It is called 
‘* self-administering ” in the sense that there is a time 
limit for the whole examination and, therefore, there is 
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no need for an examiner to time each part of the ex- 
amination. It is useful for all classes in high school and 
college. 

25. The Army Alpha. — This test is suitable for adults 
and was used in the army. It has been effectively used 
in High School and to some extent in the Elementary 
School. It proved particularly valuable in the army, 
but it is not, therefore, the best for use in colleges or 
schools. Much of the content is so constructed as to 
appeal to soldiers. There are eight tests as follows: 
(1) Following directions; (2) Arithmetical problems; 
(3) Practical judgment; (4) Synonym-antonym; (5) 
Disarranged sentences; (6) Number series; (7) Anal- 
ogies; (8) Information. The army tests are reproduced 
in the Memoirs of the National Academy of Sciences 
(21) and in a book by Yoakum and Yerkes (20). 

There are five different forms of the Army Alpha, 
all roughly of the same degree of difficulty. It is, there- 
fore, extremely useful in testing groups where there is 
danger of coaching. As this test was given to more than 
one million unselected recruits, there are very reliable 
norms for adults. No other group test has so far 
been given to such a random sampling of American 
adults, and the standards for this test represent, there- 
fore, the most reliable measures of the intelligence of 
American adults. In addition, equivalent scores for the 
Alpha and Stanford-Binet have been computed, so that 
we may obtain an approximate mental age from the 
scores on the Army Alpha. 

26.. Thorndike Intelligence Examination. — This is a 
team of five tests devised by Thorndike and represents 
the most extensive and thorough intelligence examina- 
tion that has so far been devised. It requires 2 hours 
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and 40 minutes of working time, and is also relatively 
difficult to score. Many of the tests require thorough 
knowledge of the material and sound judgment in order 
to achieve uniform and accurate scoring. 

The first three test blanks are modified forms of the 
Thorndike Mental Alertness Tests for Aviators. The 
degree of difficulty of these three blanks is greater than 
that of the Army Alpha. The first blank is given to the 
subject for purposes of inspection in order to familiar- 
ize him with the nature of the tests. After this he 
works on blanks two and three. Blank four involves 
the understanding of difficult reading, completion of sen- 
tences, drawing completion, general information, etc. 
The fifth blank tests the ability to read and understand 
difficult prose. 

The tests are decidedly difficult and are suitable for 
seniors in high school and college students. Several 
forms of the examination have been compiled. These 
tests are used for the examination of Columbia Fresh- 
men. 

27. Roback Mentality Tests.— There are twelve 
tests: (1) Abstraction; (2) Problems; (3) Analogies; 
(4) Relations; (5) Insertion; (6) Reference; (7) Op- 
posites; (8) Acumen; (9) Subsumption; (10) Interpre- 
tation; (11) Judgment; (12) Cryptogram. They are 
distinctly difficult and are suitable for college students. 
They are difficult to score, much depending on the sub- 
jective judgment of the scorer. 


TI. Tests not INvotvinc LANGUAGE 


Group tests which use language in giving the necessary 
directions or in the actual working of the test problems 
are, of course, much easier to devise than those which 
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can be given and taken without the use of the English 
language. Non-language group tests are, however, of 
great value and in some cases absolutely necessary. 
This is particularly true in the United States with its 
large non-English-speaking population. Such tests are, 
moreover, valuable supplements to the ordinary lan- 
guage group tests. Intelligence in dealing with things 
and people may be more accurately measured by non- 
language than by purely language tests. 

The need for such tests in addition to the usual verbal 
tests is very great. With reference to this Thorndike 
(19) says, “ In later work where intellect operating with 
things and with people came into due consideration, it 
became clear that the use of ‘ intellect’ and ‘ intelli- 
gence’ to refer rather exclusively to the ability to work 
with ideas and symbols is very dangerous unless one 
understands the limitations and provisos that should 
accompany such use. Its use to refer rather exclusively 
to the ability to work with ideas expressed in words is 
still more dangerous.” 

(1) Army Beta. — This consists of seven tests, all of 
which are explained in gesture by the examiner and 
demonstrated on a blackboard chart by the demon- 
strator. The procedure is acted out before the group. 

The tests are: (1) Maze Drawing; (2) Cube Analysis; 
i.e., counting the number of cubes in drawings of. vari- 
ous arrangements of cubes; (3) X-O Series or complet- 
ing series of crosses and circles arranged in various 
rhythmic sequences; (4) Digit-Symbol; (5) Number 
Checking; (6) Drawing Completion; (7) Geometrical 
Construction, i.e., drawing the divisions in a square to 
correspond to the separate scattered pieces. 

The Beta test was given to thousands of non-English- 
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speaking recruits in the army and proved a valuable 
means of measuring their intelligence, an end which 
could never have been attained by means of the usuai 
language group test. 

(2) Pintner Non-language. — This test has been de- 
vised and standardized for use with school children. 
Each test is demonstrated on the blackboard and no 
language is necessary for the understanding of the di- 
rections or for doing the exercises of the test. The test 
blank consists of the following six exercises: (1) Move- 
ment Imitation, i.e., reproducing the movements of a 
pointer after it has been moved from dot to dot in dif- 
ferent ways on the blackboard. This is essentially the 
Knox Cube Test arranged for group purposes. (2) 
Easy Learning, i.e., a very simple digit-symbol test con- 
taining three elements. (3) Hard Learning, i.e., a more 
difficult digit-symbol test containing nine elements. 
(4) Drawing Completion, i.e., drawing in the missing 
parts of pictures. (5) Reversed Drawings, i.e., repro- 
ducing geometrical forms as they would be when turned 
upside-down. (6) Picture Reconstruction, i.e., indicat- 
ing by numbers the positions of the parts of pictures 
so as to make a complete picture. 

The test takes about 30 minutes to give and has 
proved very serviceable, requiring, as it does, simply a 
blackboard and one demonstration picture. It has been 
well standardized on ordinary school children, and these 
norms form a good basis for comparison with other 
groups, e.g., foreign-born, deaf and the like. Its use 
with over two thousand unselected deaf pupils makes 
it the best standarized mental test for the deaf. 

(3) Thorndike Non-language. — This is another test 
that can be given without language. The author feels 
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that language tests ought to be supplemented by others 
of the non-language type. To quote from his article 
(Thorndike, 19): “The first forms of group examina- 
tions of intelligence consisted chiefly of intellectual 
tasks with words and numbers and presupposed a con- 
siderable ability to read. They were thus unavailable 
for use with foreigners and illiterates, were unfair to 
those of limited opportunity to learn to read well, and 
in all cases measured intelligence with words and num- 
bers to the relative exclusion of intelligence in dealing 
with things and people.” 

The test consists of the following exercises: A test 
in substituting arbitrary symbols for digits; a test in 
drawing lines so as to divide a surface into the parts 
shown beside it; a test in completing pictures of com- 
mon objects; a test in completing a rhythmic series of 
forms; an analogies test with pictures; a mixed spatial 
relations test; a test of memory of objects; and a test 
in easy computation. 

The test has been successfully given to feebleminded 
individuals, several groups of school children and to 
officers and men in the army, and has been found to 
have great discriminating power. 


III. Comsinep MeEntTAt-EDUCATIONAL TESTS 


It is not the purpose of this book to enter into a dis- 
cussion or even enumeration of the great number of 
educational tests that have been devised for the purpose 
of measuring school attainment. Only indirectly are 
they to be considered mental tests. Their chief func- 
tion is to measure achievement in the conventional 
subjects studied in school. These two fields of measure- 
ment, mental and educational, have grown up and ex- 
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panded together, the one seeking a more exact measure 
of the innate mental abilities of the individual and the 
other a measure of the modification of these abilities 
along the specific lines of school studies. The value 
of a combined use of these two types of measurement 
is at once obvious. Such a combination will lead to 
an evaluation of school achievement in terms of mental 
ability. It will help us to determine what amount of 
educational attainment we can expect from a pupil of 
a given mentality. If a child has so much innate abil- 
ity, we can expect a certain degree of educational attain- 
ment in the ordinary school environment. Furthermore, 
such a combined use of mental and educational tests 
will permit us to evaluate more justly the work of the 
teacher and to rate more accurately the work of the 
school or school system. 

In most educational surveys up to the present time 
it has been tacitly assumed that the mentality of the 
pupil-material is constant, and schools and school sys- 
tems have been compared solely on the basis of the 
results obtained by means of educational tests, whereas 
we now know that there are great differences in the 
mental ability of pupil-material in different schools and 
in different school systems. The fact that school A 
rates lower than school B in arithmetic, or reading or 
any other school subject, cannot in itself be taken as 
indicative of poorer teaching or administration. Before 
any such judgment can be made, we need to have a 
mental rating of the schools. And when we have such 
a rating, it will often be found that the school with the 
lower educational score is really doing better work than 
its competitor, when we take into consideration the 
mental caliber of the pupil-material. 
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Most important of all, a proper use of combined 
mental-educational tests will enable us to prevent the 
enormous waste of intelligence that prevails in our 
schools today. By finding out how much we may fairly 
expect of children of different degrees of intelligence, 
we can insist more readily on each one working up to 
his capacity. This will diminish the useless pressure 
brought to bear upon the inherently dull child, and will 
give the brighter child more chance to expand and 
utilize his powers. By doing this, we shall make the 
task easier and pleasanter for both the teacher and 
the child. The over-worked children in our schools to- 
day are those of lower mentality, for the system is 
trying to make them keep step with the average child. 
The laziest and most neglected are the brighter children 
who are kept back in order to keep pace with the aver- 
age child. The more accurately we can evaluate school 
attainment in terms of mental ability, the more evenly 
can we distribute the load that each child may be 
expected to bear. 

(1) The Pintner Mental-Educational Tests. — These 
tests consist of two booklets: (1) The Non-Language 
Mental Tests described above for the measurement of 
mental ability; (2) a survey test covering the chief 
elementary school subjects, e.g., reading, arithmetic, 
grammar, history, geography. They are best adapted 
to grades 3 to 8 inclusive, although they may be helpful 
in High School. The method of evaluation consists in 
converting by means of standard tables the pupil’s score 
on each test into a mental and an educational index. 
These two indices are directly comparable and the dif- 
ference between the two shows whether the child is 
working up to his mental capacity or not. In this way, 
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we have an extremely effective method of indicating 
those children who can be expected to do better school 
work commensurate with their mental ability. When 
such cases are pointed out to the teacher and superin- 
tendent, effective measures can be undertaken to correct 
this discrepancy between achievement and ability. The 
tests are well standardized and have proved very useful 
in several school surveys. 

(2) The Illinois Examination. — This is a combined 
mental educational measure with all the tests printed 
in one booklet. Part I is for Grades 3, 4, and 5. Part 
II is for Grades 6, 7, and 8. It consists of: (1) The 
Intelligence tests, comprising tests of analogies, arith- 
metical problems, sentence vocabulary, substitution, 
verbal ingenuity, arithmetical ingenuity, and synonym- 
antonym. (2) The educational tests of reading and 
arithmetic. 

The difference between the mental and educational 
tests is not so sharply drawn as in the Pintner Tests, 
because the mental tests include arithmetic and arith. 
metical ingenuity. All the other mental tests are lan- 
guage tests. The educational tests comprise only two 
of the school subjects, namely, reading and arithmetic. 

The scores on the mental tests are converted into 
mental ages and intelligence quotients. This conversion 
is greaty facilitated by means of a table. The scores 
on the educational test are converted into achievement 
ages and achievement quotients. Separate achieve- 
ment ages and quotients are given for Rate of Reading, 
Comprehension of Reading, and Arithmetic. 
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STANDARD SCORES 


For most of the group tests that have been described, 
fairly reliable age norms exist. These norms are gen- 
erally median or average scores for the ages in question. 
Grade norms for group intelligence tests are not so 
common. In Tables I and II are given all age and 
grade norms which could be found for the tests men- 
tioned in this chapter. 

Conclusion. — This’ brief description of group tests 
must necessarily be very unsatisfactory. To convey to 
those unfamiliar with group intelligence tests any ade- 
quate notion of their make-up and scope, it would be 
necessary to reproduce dozens of the test forms, and this 
would be an impossibility in this book. The reader is, 
therefore, urged to make himself familiar with the dif- 
ferent blanks. Many of the tests have been reproduced 
in psychological journals and sample copies of all of 
them can be bought from the various publishers. 


List oF GrRouP INTELLIGENCE TESTS 


Arranged alphabetically, for the most part, according to the 
author’s name with name of publisher. 


Chapman and Welles High School, Dobson-Evans Co., 
Columbus, O. 

Chicago Group Intelligence, University of Chicago. 

Cole-Vincent Primary, Kansas State Normal, Emporia, 
Kan. 

Dearborn I and II, Lippincott, Philadelphia, Pa. 

Detroit Primary, World Book Co., Yonkers, N. Y. 

Gunnison Primary, Colorado Normal, Gunnison, Col. 

Haggerty, Delta 1 and 2, World Book Co., Yonkers, N. Y. 

{Ninois Examination I and II, Public School Pub. Co., 
Bloomington, Ill. 
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Kingsbury Primary, Public School Pub. Co., Bloomington, 
Hl. 

Miller Mental Ability, World Book Co., Yonkers, N. Y. 

Myers Mental Measure, Newson & Co., N. Y. 

National, World Book Co., Yonkers, N. Y. 

Otis Primary, World Book Co., Yonkers, N. Y. 

Otis Intelligence, World Book Co., Yonkers, N. Y. 

Otis Higher, World Book Co., Yonkers, N. Y. 

Pintner-Cunningham Primary, World Book Co., Yonkers, 
N. Y. 

Pintner Non-Language, College Book Store, Columbus, O. 

Pintner Survey, Stoelting Co., Chicago, Ill. 

Pressey Primary, Public School Pub. Co., Bloomington, Ill. 

Pressey Cross-Out, University of Indiana. 

Roback Mentality, Stoelting Co., Chicago, III. 

Terman Group, World book Co., Yonkers, N. Y. 

Thorndike Intelligence, Teachers College, Columbia. 

Thorndike Non-Language, Teachers College, Columbia. 

Thurstone Psychological, Stoelting Co., Chicago, Il. 

Trabue Mentimeter, Doubleday, Page & Co., N. Y. 

Whipple Group, Stoelting Co., Chicago, IIl. 


List of Group Intelligence Tests arranged according to 
Grades for which they are more or less suitable. 


Kindergarten — Pintner-Cunningham, Kingsbury, Cole- 
Vincent, Myers, Trabue. 

Lower Primary Grades— Pressey Primary, Dearborn I, 
Haggerty Delta I, Detroit, Kingsbury, Pintner-Cun- 
ningham, Cole-Vincent, Otis Primary, Gunnison, 
Myers, Trabue. 

Grammar Grades— Myers, Haggerty Delta 2, Dear- 
born II, Pressey Cross-Out, Pintner Survey, National, 
Whipple, Otis Group, Chicago, Trabue, Pintner Non- 
Language, Thorndike Non-Language, Illinois. 

High School — Myers, Otis Group, Chicago, Chapman and 
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Welles, Thurstone, Army Alpha, Trabue, Terman, 
Miller, Otis Higher, Thorndike Non-Language. 

College — Myers, Thurstone, Army Alpha, Trabue, Otis 
Higher, Thorndike College, Roback. 
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PART III 
SS THE RESULTS 


CHAPTER VII 


THE APPLICATION OF INTELLIGENCE 
TESTS 


We have sketched in Part I the early development of 
mental tests. In Part II we have surveyed the most 
important mental tests, both individual and group, 
which lie at the disposal of the psychologist. In Part 
III we shall now attempt to describe the various fields 
in which mental tests have been successfully used and 
in doing so we shall try to sum up the chief results in 
each field. The number of investigations in each field 
has, however, been so large, that it would be impossible 
and unwise to undertake to describe them all. Indeed, 
it would be unprofitable even to list them all. Only a 
few of the more important investigations can be de- 
scribed in order to bring out the main contributions 
that intelligence testing has made to the understanding 
of the different groups of individuals studied. 

The beginnings of the intelligence testing movement 
were closely bound up with the study of mental defi- 
ciency and abnormality. It was, therefore, quite nat- 
ural that much of the earliest work had to do with the 
selection of mentally deficient children. For a long 
time this phase of intelligence testing was predominant, 
and we have a number of studies dealing with the men- 
tal examination of feebleminded children and the exam- 
ination of other children for the purpose of selecting out 
the feebleminded. 
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Closely connected with feeblemindedness is the prob- 
lem of juvenile delinquency, and it was natural that the 
juvenile delinquent should very soon attract the atten- 
tion of the psychologist. In this way intelligence test- 
ing spread rapidly from the feebleminded to the juve- 
nile delinquent and in due time to the adult delinquent. 
All this work raised the pertinent question as to the 
relation between intelligence and crime. 

It was inevitable that the study of the delinquent 
child should lead on quite imperceptibly to the study 
of the dependent child, because of the close proximity 
of these two types of children in our juvenile courts. 
We, therefore, see the psychologist comparing the men- 
tality of delinquents and dependents and later on study- 
ing the mentality of the dependent alone, as he is found 
in our children’s homes, orphans’ homes and the like. 

The mere selection of the feebleminded in the school 
could not very long hold the interest of the psycholo- 
gist. It was natural that his interest should broaden 
and expand into a study of the mentality of children in 
general. And in this broadening process the next strik- 
ing phenomenon was the appearance of the very bright 
or superior child. School teachers and educators have, 
of course, always realized that some children were 
brighter than others, but it remained for the psycholo- 
gist to be able to state definitely just how much brighter. 
It is doubtful whether the very decided superiority of 
some children was really appreciated before the advent 
of the psychological examination. 

We now see the psychologist fairly well embarked on 
a study of the mentality of children in general, and a 
beginning made in the classification of school children 
into all degrees of intelligence by means of the individ- 
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ual scales then at his disposal. He was, however, handi- 
capped in this work by the slowness of the procedure, 
the individual test taking from half an hour to an hour 
for each child, and the testing of whole schools requiring 
a corps of testers. This was rarely feasible and mental 
examinations would have been restricted to small groups 
of children for special purposes, had it not been for the 
coming of the group test. With the appearance of this 
method of intelligence examination, it became possible 
to test large numbers of school children. This brought 
in the period of school surveys on a large scale with 
their direct and important influence on the classifica- 
tion of children according to intelligence for the purpose 
of instruction. At the same time the group method 
was extended to other groups of individuals, soldiers in 
the army, prisoners, college students and the like. 

While the general development of intelligence tests 
was taking place, we note also the extension of the use 
of tests to special groups of individuals. Notably among 
these groups are the blind and the deaf. The intelli- 
gence testing of the blind and the deaf by the group as 
well as by the individual method has led to an in- 
creased knowledge and understanding of the specific 
problems encountered in the education of these children. 

During all this development the use of intelligence 
tests in the study of racial differences has been going 
on. The most thorough-going studies have been made 
on the negro in America. Other races have only been 
studied slightly. The possibilities in this line of work 
are very great, although there are certain inherent dif- 
ficulties that have not yet been fully overcome. 

The field of industry and commerce is one of the 
latest fields in which intelligence tests have been adopted. 
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Their value in the selection of employees and in the 
classification of workers with a view to assignment and 
promotion has now been fully recognized and they are 
proving an important adjunct in the solution of the 
problems confronting the employment manager and the 
business executive. In the larger sphere of vocational 
selection and guidance mental tests are beginning to 
find their place. 

Lastly, in. the problem of inheritance, intelligence 
tests are beginning to contribute something of impor- 
tance. Although little has been done in this field at 
the present time, it seems probable that much will be 
done in the future, and that intelligence tests will throw 
some light upon the important question of the inheri- 
tance of intellectual capacities. 

The remaining chapters of the book will be devoted 
to the various fields of investigation which have been 
outlined in brief in this chapter. 


CHAPTER VIII 
THE FEEBLEMINDED 


The study of the feebleminded as a special group dates 
back to long before the advent of the psychological test, 
and there are, of course, many phases of the problem of 
the feebleminded that are not psychological and have 
little or no interest to the psychologist as such. It is, 
nevertheless, true that during recent times psychology 
has made important contributions to our understanding 
of these children, and the application of intelligence 
tests has decidedly changed and modified our ideas with 
respect to them. 

It used to be thought that the feebleminded were a 
very small and very distinct group of individuals, form- 
ing more or less a distinct species and differentiated 
from the normal by a very marked divergence in their 
intellectual and emotional life. They were considered 
as beings apart, radically different from the rest of hu- 
manity. By some authorities they were thought to be 
closely allied to the insane and, indeed, a clear distinc- 
tion between the insane and the feebleminded is not yet 
universal in the medical profession. Although the cause 
of feeblemindedness was unknown, it was more or less 
treated as an incurable disease, and the feebleminded 
were considered the special care of the physician. At 
times there arose a belief in the possibility of cure, 
either through the agency of the physician or the edu- 
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cator. The importance of education was first empha- 
sized by Seguin in France and later on in the United 
States. Seguin’s belief in the possibilities of improve- 
ment by means of his physiological method was very 
great and amounted at times almost to a belief in the 
possibility of cure. His enthusiasm and aggressiveness 
resulted in untold good in the care of these children, and 
his emphasis upon education modified for the better a 
great many of the ordinary educational methods then 
in vogue. Although Seguin’s work was of decided im- 
portance for the care and education of the feebleminded, 
it did not contribute very much to our understanding of 
the condition, and it remained for Binet to give us a 
deeper insight into the psychology of these children and 
to show us clearly the relationship between the feeble- 
minded and the normal mind. 

Definitions of Feeblemindedness. — The earliest defi- 
nitions of feeblemindedness are legal in nature and 
Blackstone’s may stand as an example of these: ‘‘ An 
idiot, or natural born fool, is one that hath no under- 
standing from his nativity, and is, therefore, by law 
presumed never likely to attain any.” Other defini- 
tions are distinctly medical in type stressing the incom- 
plete development of the brain. 

Sociological. — The best modern definition, not spe- 
cifically influenced by the work in mental testing, is that 
formulated by the British Royal Commission on the 
Feebleminded in 1904: ‘‘ A feebleminded person is one 
who is capable of earning a living under favorable cir- 
cumstances, but is incapable, from mental defect exist- 
ing from birth, or from an early age, (a) of competing 
on equal terms with his normal fellows: or (b) of man- 
aging himself and his affairs with ordinary prudence.” 
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Following closely on this definition, Tredgold (16), 
one of the best medical authorities on feeblemindedness, 
says: “ We may accordingly define amentia as a state 
of restricted potentiality for, or arrest of, cerebral de- 
velopment, in consequence of which the person affected 
is incapable at maturity of so adapting himself to his 
environment or to the requirements of the commun- 
ity as to maintain existence independently of external 
support.” 

The definition of the British Royal Commission is 
essentially sociological in character, because it makes 
social competency the criterion for judging the mental 
status. Tredgold practically adopts this sociological 
viewpoint, but adds to it a physiological explanation in 
the phrase ‘‘ restricted potentiality for, or arrest of, 
cerebral development.” This physiological defect is due 
to ‘‘an imperfect or arrested development of the 
cerebral neurones.” 

Psychological. — The definitions given above may 
stand as samples of the best type of modern definition 
that has not been influenced by the mental test. The 
advent of scales for measuring intelligence naturally 
gave rise to a type of definition that referred to achieve- 
ment on the scale as a criterion of feeblemindedness, 
and this type of definition we may regard as psychologi- 
cal. As a good sample of this we may quote Doll (17) 
who says that feeblemindedness is ‘‘ a condition of ar- 
rested development, specifically of the general intelli- 
gence, which limits the individual to mental capacity 
not exceeding that of 12-year-old normal children.” It 
is immaterial for our present purpose whether we use 
twelve, eleven or ten years as the upper limit for feeble- 
mindedness. It is immaterial whether we express this 
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upper limit in terms of mental age as in the definition 
above, or whether, as some workers do, in terms of the 
intelligence quotient, using an I. Q. of 65, 70 or 75 as 
the upper limit. The important point is that the defi- 
nition is now strictly psychological. It substitutes 
‘© mental development ” for the physiological concept of 
cerebral development used by Tredgold. It lays stress 
upon ‘‘ general development” as opposed to specific 
abilities. And finally, it mentions a specific mental age 
or intelligence quotient which can only be determined 
by the use of a scale of mental tests. The sociological 
results of this arrested mental development are not in- 
cluded in the definition, the assumption being that an 
individual of such restricted mentality will fall below 
the required sociological standards. This type of defi- 
nition, therefore, is the direct outgrowth of mental test- 
ing, and it is the type that the psychologist finds most 
serviceable. Varying social standards make it difficult 
to determine who is or is not able ‘‘ to maintain exis- 
tence independently of external support.” Ability to 
adapt oneself to one’s environment cannot be measured 
as accurately as general intelligence can be measured 
by means of a scale or tests. Therefore, the psycho- 
logical criterion of feeblemindedness by its objectivity 
and greater degree of exactness makes an appeal to the 
scientist which is lacking in the sociological criterion. 
The practical clinical psychologist must of course al- 
ways take the sociological factors into consideration in 
his recommendations for commitment to an institution. 
For the protection of the individual and of society com- 
mitment or supervision is desirable for all those who are 
chronically unable to maintain themselves indepen- 
dently, and many of those may be above the limits of 
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feeblemindedness in the psychological sense of that 
term. 

We see, therefore, that the term “ feeblemindedness ” 
is ambiguous, because it has a distinctly social and a 
distinctly psychological meaning. There is a real need 
for two separate terms. “ Feeblemindedness,” referring 
to those feeble in mind, might advantageously be re- 
stricted to all who possess a certain limited amount of 
intelligence as measured by standard intelligence tests. 
Those who are unable to adjust adequately to the social 
environment might be termed ‘‘ socially feeble” and 
“social feebleness”” might be used as the substantive 
for this status. 

The psychological concept quoted above makes a men- 
tal age of twelve the upper limit of feeblemindedness. 
Present-day opinion is tending to lower this age consid- 
erably. Many psychologists would make ten the upper 
limit, and this would agree very nicely with the theory 
of mental age fourteen as being average adult mentality 
and an I. Q. below 70 as being indicative of feeble- 
mindedness. 

Statistical. — A mathematical, statistical or percent- 
age definition of feeblemindedness was suggested at the 
same time independently both by Miner (18), and by 
Pintner and Paterson (16). This type of definition is 
a direct outgrowth of the hypothesis of a normal dis- 
tribution of intelligence in the population at large. If 
intelligence is distributed normally among the popula- 
tion at large and if feeblemindedness is to be regarded 
simply as the possession of a limited amount of intelli- 
gence, we might agree to regard as feebleminded a cer- 
tain definite percentage at the lower end of our dis- 
tribution curve. The percentage to be regarded as 


182 INTELLIGENCE TESTING | 


feebleminded will depend very largely upon whether we 
wish to limit the term to those conservatively termed 
feebleminded at the present time, or whether we wish 
to enlarge the concept and include within the term the 
highest grade cases about which there is now much 
difference of opinion. 

A conservative estimate of the number of feeble- 
minded, by which is meant, in the main, institution 
cases, would be less than one per cent of the popula- 
tion. A more liberal estimate, including high grade 
cases which at present society cannot see its way to 
segregate in institutions, would amount to two or three 
per cent of the population. The percentage decided 
upon is a mere matter of convenience and agreement. 
The practical value would be in diagnosis. Any indi- 
vidual falling below the score obtained by the given per- 
centage on a well-standardized intelligence test would 
on that account be considered feebleminded. 

The adoption of such a definition of the term ‘‘ feeble- 
mindedness” would immediately divest it of all its 
sociological implications. An individual would be termed 
feebleminded simply and solely because he fell in the 
lowest x per cent as determined by psychological tests. 
Volitional disturbances and defects of character would 
now no longer be considered cases of feeblemindedness, 
as they very often are at the present time. Some other 
term, such as “ psychopathic,” might be used to cover 
these cases. 

In other words, then, most, if not all, the cases at 
present grouped under the heading ‘‘ feebleminded,” 
would be divided into two groups; (1) feebleminded, 
i.e., those testing below a certain level on standard in- 
telligence tests, such standard being determined by the 
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lowest x per cent of the population at large; (2) psycho- 
pathic, i.e., those showing deviations in temperament or 
character such as is found among the lowest x per cent 
of the population measured by character and tempera- 
ment scales, when such scales are available. At present 
the second group would be ill-defined, but the hope is 
that in the future psychological scales for the measure- 
ment of these traits will be available and that then indi- 
viduals could be as accurately classified in this respect, 
as they are at present in respect to their intelligence. 

This grouping of individuals would have no direct 
bearing upon social competency or incompetency, ex- 
cept in so far as social incompetency might result from 
either feeblemindedness or psychopathy. The socially 
incompetent form a much larger group than merely the 
feebleminded and the psychopathic, as we have defined 
these two groups. The socially incompetent group in- 
cludes in addition the insane, many delinquents, and 
many others who are incompetent from purely environ- 
mental, accidental, or temporary reasons. And many 
who would be diagnosed by this method as feebleminded 
or psychopathic, would be socially competent in a simple 
environment. 

It has been objected that this mathematical or per- 
centage definition of feeblemindedness is a changing con- 
cept, in as much as it would differ from country to 
country and from century to century. This is true. 
There probably are differences in the degree of intelli- 
gence of the inhabitants of different countries, and in 
as much as this is true the standard for any one country 
would differ from that of another. This, however, would 
have no significance for the practical problem of feeble- 
mindedness in any one country. Ultimately the upper 
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limit of intelligence for the lowest x per cent of the 
whole population of the world might be determined, but 
the possibility of this being done is slight and its prac- 
tical value negligible. 

As to the second objection that it might change from 
century to century, it is obvious that this is based on an 
optimistic belief in the development of human intelli- 
gence. In so far as the evolution of the human race indi- 
cates such a development, there would then be a gradual 
increase in the absolute amount of intelligence of the 
lowest x per cent, but relatively they would always be 
the least intelligent of the group and the least able to 
compete with their fellows. Eugenic measures tending 
to restrict the increase of this lowest group might help 
to raise the average mentality of the whole group. 

The Prevalence of Feeblemindedness. — Before the 
advent of the intelligence test, estimates of the number 
of feebleminded in any country were very rare and for 
the most part based upon the number of cases confined 
in institutions for the feebleminded. Obviously these 
represented only a small proportion of the mentally 
feeble according to the newer view which arose from 
mental testing. Indeed, Kuhlmann (16-17) calculates 
that only about 4.5 per cent of the estimated number of 
feebleminded in the United States are taken care of in 
institutions for the feebleminded. A small percentage 
is to be found in penal and charitable institutions, a 
very large percentage is made up of children in school, 
but the largest percentage of all, namely, 51.6 per cent, 
is unaccounted for and represents the feebleminded at 
large among the adult population. 

The British Royal Commission’s estimate (1904) of 
the prevalence of feeblemindedness in a whole country 
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is the most important attempt not influenced by the 
concept of the mental examination. It is based upon a 
thorough canvass of sixteen typical areas in the British 
Isles and leads to an estimate of 0.403 per cent, or 
roughly about one half of one per cent. This is ad- 
mittedly a very conservative estimate and is undoubtedly 
influenced by the medical conception of feebleminded- 
ness, so that in all probability it refers largely to those 
cases in need of institutional care. 

The wide use of intelligence tests during the last ten 
years has led to several attempts to estimate the per- 
centage of feeblemindedness, and almost all of these 
have yielded larger percentages than that of the British 
Royal Commission. Some of the estimates given below 
are based upon the opinion of psychologists who have 
had a great deal to do with mental testing, while others 
are based upon the results of surveys conducted more 
or less with the help of intelligence tests. 


Estimated Per Cent 
Authority Feebleminded 


British Royal Commission (Tredgold, 14) 0.40 
Wisconsin, Dept. of Ed. Report (Cary, 


16-18) 0.70 
Oneida Co., N. Y. (Carlisle, 18) 0.73 
Porter County, Ind. (Clark, 16) 0.90 
Rural County, Ohio. (Sessions, 18) 1.80 
Rural Survey, Del. (Mullan, 19) 1.86 
Goddard (14) 2.00 
Terman (16) 2.00 
Cleveland Survey (Mitchell, 16) 3.00 
X County, Cal. (Terman, 18) 4.24 


X County, Minn. (Anderson, 22) 6.10 
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The variations in these estimates are very great and 
are due to the differences in opinion from authority to 
authority as to what constitutes feeblemindedness, as 
well as to some possible variation in the actual number 
of feebleminded among the different groups examined. 
There is, however, general agreement in the fact that 
all of them exceed the estimate of 0.4 per cent made 
by the British Royal Commission. It is probable, there- 
fore, that the use of intelligence tests has enlarged our 
concept of what constitutes feeblemindedness and at the 
same time has enabled us to diagnose much more ac- 
curately and objectively than before. In addition to 
this we are getting into the habit of thinking in terms 
of different degrees of intelligence as represented by the 
mental age, intelligence quotient, percentile or index, 
and because of this we are less concerned as to the num- 
ber below some hypothetical line which marks off the 
feebleminded from the normal. It is sufficient for us 
to know in general that according to present-day stand- 
ards the probable number of individuals who ought to 
be taken care of in special institutions because of lack 
of intelligence is between 0.5 to 1.5 per cent; and fur- 
ther the probable number of people who need special 
education in our public schools and some social assis- 
tance in later life includes an additional 0.5 to 1.5 per 
cent. The percentage of feeblemindedness may be said 
to range from 0.5 to 3.00 per cent, according as we 
place the dividing line at an I. Q. of about 60 or 75. 

The Types of Feebleminded. — Under this heading 
the earlier writers described almost exclusively certain 
physical or clinical varieties of particular interest to the 
medical profession. It is natural that the bizarre and 
peculiar should attract attention, even if we disregard 
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the morbid interest which such cases may excite. In 
addition some of these cases yield to specific medical 
treatment and are, therefore, of importance from a medi- 
cal standpoint. With reference to other groups the 
close resemblance among the members of the group gives 
rise to the natural supposition of a specific causative 
factor which, if discovered, may give a clue to the effec- 
tive treatment of the case. These clinical varieties are 
important medically, but not psychologically. They 
make up a very small percentage of the cases in any 
institution, and a much smaller percentage of the total 
population of feebleminded. Lapage (11), after de- 
scribing six clinical types, says that, “or per cent of 
the feebleminded are not of any special type.” 

These physical types generally include the Cretin, the 
Mongol, the Microcephalic, the Hydrocephalic, and 
sometimes the Paralytic and the Epileptic. This classi- 
fication is very illogical, because individuals belonging 
to several of the groups are not always feebleminded, 
as is notably the case with the paralytic and epileptic, 
and also to a lesser degree the hydrocephalic. Again 
the groups overlap, because we may have a hydroceph- 
alic condition in a microcephalic idiot, and epilepsy 
may appear in many of the other types. 

Psychologically, these clinical varieties are of no in- 
terest, because the various groups are not differentiated 
as to general intelligence or any other mental charac- 
teristic. Cretins may range all the way from dullness 
to idiocy; mongolians from high grade imbecility or, 
perhaps, moronity to idiocy. Microcephalics are usu- 
ally idiots, but this depends to some extent upon the 
size of the cranium we decide to call microcephalic. 
Hydrocephalics range from superior intelligence to low 
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grade idiocy, the amount of intelligence depending upon 
how severely affected the individual is. We find all 
grades of intelligence among the paralytic and the 
epileptic. 

The use of mental tests has given us a classification of 
the feebleminded according to the amount of general 
intelligence possessed. Previous to their use, most 
writers had made a differentiation between idiots and 
imbeciles, and this seemed to rest upon a difference in 
amount of intelligence, but this simple quantitative dif- 
ference is by no means explicitly described. Indeed it is 
more common to find the writer trying to describe quali- 
tative differences, as, for example, when we find Sollier 
(or) maintaining that idiocy is lack of development, and 
imbecility a kind of abnormal development. The quanti- 
tative concept of intelligence was more definitely formu- 
lated by Binet, and the wide use of mental tests has 
now fixed absolutely the difference between idiots and 
imbeciles as a difference in amount. It is even now 
customary to define these different grades of feeble- 
mindedness in terms of mental age, as follows: 


Idiots, up to a mental age of 2 
Imbeciles, mental age from 3 to 7 
Morons, mental age from 8 to Io, II or 12 


There is a difference of opinion as to the upper limit 
of moronity. Goddard seems to have been the first to 
suggest 12 as the upper limit. Many psychologists 
would now put the upper limit at 1o. 

This simple quantitative differentiation has greatly 
aided in the practical classification and grouping of chil- 
dren in institutions and schools. It is important that 
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feebleminded children of like mental age should be 
grouped together for training purposes. A grouping ac- 
cording to physical type is of no practical value. This 
quantitative concept has helped us more than any other 
one thing to a better understanding of feebleminded- 
ness. Before the widespread use of intelligence tests, 
there was a common opinion that the feebleminded were 
a different type or species of human being, separated 
off from the normal by a wide impassable gulf. Even 
as late as 1906, Norsworthy finds it necessary to em- 
phasize in her thesis the fact that idiots “do not form 
a special species ” and she does this by showing there is 
no gap between normal and feebleminded children in 
the results of various tests. 

Idiots Savants.— Earlier writers on the _ feeble- 
minded paid much attention to a description of idiots 
savants, that is, idiots or imbeciles who possessed an 
extraordinary talent in some special direction. 

The descriptions of most of these cases are not very 
convincing to the modern psychologist, because they 
lack the quantitative measures of intelligence by means 
of which he could judge the performances described. 
To the old-fashioned observer, who thought of the idiot 
as a thing apart, belonging to a different species, it 
must have been a decided shock to find one who could 
recite pages of a school reading book from memory, or 
remember all the birthdays of the children in an insti- 
tution or construct presentable objects out of wood, and 
so forth. To the psychologist, thinking in quantitative 
amounts of intelligence, it is no surprise to find indi- 
viduals of mental ages from seven to ten doing these 
or similar things, when he considers what a mentality 
of seven to ten can accomplish plus the results to be 


190 INTELLIGENCE TESTING 


obtained by much practice, and making allowance for 
the presence of special abilities in limited amount among 
the feebleminded just as we find special abilities among 
the normal. All of the so-called idiots savants that it 
has been the privilege of the writer to see personally 
could readily be explained in this fashion. Those that 
are described in the literature are harder to account for, 
because we lack definite quantitative statements as to 
their intelligence level. One suspects in many cases 
that they were not technically feebleminded at all, be- 
ing rather psychopathic or mildly insane types such as 
are to be found in most institutions for the feebleminded. 
The one case that has been described by Tredgold 
(14) at length was certainly not feebleminded. This 
man was called “The Genius of Earlswood Asylum,” 
and possessed remarkable skill in drawing and mechani- 
cal ability. He constructed elaborate models of ships 
and carried them out in the greatest detail. We have 
no record of this individual’s mental age. We know, 
however, that he was deaf and had a deaf brother, and 
that his parents were cousins. He never went to school 
and was, therefore, very uncouth and ignorant. In fact, 
he must have been like the average deaf child who has 
been allowed to run wild without training. He was sent 
to the institution at the age of fifteen and there he had 
the first opportunity to learn things. He was put to 
work in the carpenter’s shop and as he made such ex- 
cellent progress, he was given more and more oppor- 
tunity to follow his interests. Tredgold himself says 
that he does not believe the man to have been “in- 
trinsically defective.” It would seem not. It would 
appear rather as if he were an untrained deaf child 
with more than average ability, all of which, owing to 
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the circumstances and his own interest, was turned in 
one particular direction. It is somewhat misleading to 
group such cases under idiots savants. They are not 
idiots and they are far from being savants. 
Summary. — We see, therefore, that the quantita- 
tive conception of intelligence, which has arisen on the 
basis of intelligence tests, has very definitely influ- 
enced our ideas with reference to the feebleminded. 
The idea that feeblemindedness is simply a low degree 
of general intelligence has made our definition of feeble- 
mindedness more accurate and concise. The introduc- 
tion of intelligence tests has led to larger estimates of 
the number of feebleminded than were common previ- 
ously, and greater interest in the question as to the 
prevalence of mental deficiency. If these estimates dif- 
fer, it is not to be wondered at, because there is neces- 
sarily a difference of opinion as to the dividing line 
between feeblemindedness and merely backwardness, 
and also because there are differences between the ac- 
curacy of the tests used and the accuracy of the exam- 
iners in using them. Furthermore, mental tests have 
given us a Classification of the feebleminded according 
to amounts of intelligence into the three groups of 
idiots, imbeciles and morons, a classification which is 
of much greater significance socially and educationally 
than one which emphasizes physical peculiarities. For 
the education and training of the feebleminded, the use 
of intelligence tests has been of special value. They 
have enabled us to group children of like mentality 
together. They allow us to forecast the type of train- 
ing that is likely to be of advantage to a child accord- 
ing to his intelligence level; and they prevent us from 
hoping for too much improvement in individuals of 
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limited intelligence. It is no exaggeration to say that 
the introduction of intelligence tests has led to a greater 
advance in our understanding and training of the feeble- 
minded than had been made since the early days of the 
Christian era when they were first brought together into 
asylums as objects of charitable care. 
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CHAPTER IX 
THE SUPERIOR 


The Discovery of Superior Intelligence.— The child 
of superior intelligence has been discovered by the in- 
telligence test. Previous to this time we have had 
geniuses, peculiar freaks and extraordinary prodigies, 
and the connotation attaching to such words as “ genius,”’ 
“prodigy,” “ precocity,’ and the like, indicates that 
they were regarded as something apart, as something 
unhealthy and slightly abnormal. We had to wait for 
the intelligence test to give us a saner viewpoint, to give 
us a better definition of superior intelligence and to 
show us that superior intelligence is not nearly so un- 
common as we seem to have imagined. 

Interest in the child of superior intelligence has been 
much slower in developing than interest in the child 
of inferior intelligence. This is due to two reasons: 
(1) the limitations of the earlier intelligence scales, and 
(2) the practical problems arising in the school situation. 

The original Binet Scale was not well adapted to the 
discovery of superior intelligence, except in younger 
children, and the uncertainty of the standardization of 
the early American adaptations made workers hesitate 
as to the reliability of their results. In addition to this 
the scales were frankly constructed by Binet for the 
diagnosis of inferior mentality. The object was not 
so much to find out what a child could do, but rather 


194 


THE SUPERIOR 195 


what he could not do. The great majority of children 
tested were cases suspected of mental deficiency, and, 
indeed, from this period there has come down to us the 
phrase “to submit a child to a mental test,” carrying 
with it a suspicion of the integrity of his intelligence. 
To this same attitude can be traced the name “ nut 
test,’ and other similar slang phrases. If the early in- 
terest had centered on the superior child, if our first 
tests had been constructed especially to diagnose su- 
periority of intelligence, then to be given a mental test 
would have been looked upon as an honor or privilege. 

There is a very good reason, of course, why mental 
tests should have arisen first for the diagnosis of the 
feebleminded. This reason lies in the difficulties ever 
present in the schoolroom in handling the dull and 
feebleminded child. These children make their pres- 
ence felt very decidedly because they simply cannot keep 
pace with the rest of the class, however much atten- 
tion and instruction they may get. Something had to 
be done with them and so the school pressed for a solu- 
tion, and the psychologist was stimulated in his attempts 
by the recognition of a very real and practical problem. 
On the other hand, the superior child has never been 
considered a problem in the schools, mainly because 
he has never really been recognized. He almost always 
can cover the required work, and, doing so, fulfills the 
main requirement of the school. If he is unruly or 
mischievous, the school can and does deal more or less 
adequately with this type of behavior, even although it 
does not recognize that it may sometimes be a symptom 
of superior intelligence. Again the school greatly re- 
sents the suggestion that it cannot recognize superior 
intelligence, that it is necessary to have psychological 
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tests in order to discover it. Does it not daily and 
monthly and annually pile up a vast array of grades 
or marks, so that the sheep may be separated from the 
goats, so that it may reward its brightest scholars and 
admonish the laggards? In other words the school has 
in general tacitly assumed that amount of school work 
accomplished is a direct measure of general intelligence, 
and is only slowly beginning to realize the difference . 
between educational attainment and general intelligence. 
Even today this distinction between knowledge and in- 
telligence is not clearly in the consciousness of the 
teacher. She is more apt to assume that, because a 
child has done good work in the class in which he hap- 
pens to be, he is therefore of superior intelligence. And, 
conversely, if he does merely average or poor work, he 
is, therefore, of normal or subnormal intelligence. 

We do not mean to leave the impression that before 
the general use of mental tests no attention had ever 
been paid to children of remarkable ability. We find 
many references in literature to especially bright chil- 
dren, and the biographies of many great men bear 
record of their superior performances in childhood. 
Nevertheless, such references are scattered and leave 
the impression of something peculiar and very uncom- 
mon. Superior intelligence has certainly not been rec- 
ognized as a vital educational problem. It is becoming 
to be so regarded today, because of the scientific study 
of such children by means of intelligence tests. 

The Prevalence of Superior Intelligence. —If we 
raise the question as to the percentage of people of 
superior intelligence in the population at large, we find 
a different problem confronting us from the one as to 
the percentage of feebleminded. There has not previ- 
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ously existed any concept as to what is a person of 
superior intelligence, and, indeed, only a vague concep- 
tion of the more common word “ genius.” There has 
never been any attempt to survey the population or a 
part of the population in order to find out the number 
of gifted individuals as in the case of the feebleminded. 
Furthermore, the concept of superior intelligence, be- 
ing so vague and ill-defined, has not had attached to 
it social significance. It is free and clear of sociologi- 
cal meanings, in contra-distinction to the concept of 
feeblemindedness, which the psychologist inherited bur- 
dened with social interpretations. 

This being the case the psychologist has practically 
formulated his own definition of superior intelligence 
and he is doing this at the present time by considering 
the upper 20 or 25 per cent of individuals tested by 
means of reliable intelligence tests as superior. This 
upper group of 20 to 25 per cent is then divided into 
two or three groups, such as “superior,” ‘very su- 
perior ” or “ genius,” and the percentage of individuals 
in these groups becomes progressively smaller as we 
ascend the scale. We see here, therefore, an acceptance 
of the statistical type of definition, which has been re- 
jected in the case of the feebleminded, because of the 
older meanings attaching to that word. Superior in- 
telligence, therefore, implies the possession of a certain 
amount of intelligence, measurable by means of intelli- 
gence tests, and it does not imply the possession of any 
desirable (or undesirable) social traits, or of any spe- 
cific ability to compete with decided success in the world 
at large. As defined, therefore, it is quantitative and 
psychological; it is not qualitative and sociological. 

The point fixed by Terman on the Stanford-Binet 
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Scale above which an individual may be considered of 
superior intelligence is an I. Q. of 110. The percent- 
age of children having I. Qs. greater than 110 in his 
investigation was twenty. Future investigations may 
show a larger or smaller percentage falling above this 
I. Q. point. At the present time an I. Q. of 110 is by 
common consent regarded as the dividing line between 
normality and superiority. 

Studies of Special Cases. — Before the use of men- 
tal tests the main interest in superior children centered 
very largely in the “ prodigy,” that is, the child of very 
exceptional attainments. In general the children of 
whom we have any record were made the object of 
educational experiments in order to see how much could 
be achieved by this or that particular method. In most 
cases the parents of the child participated actively in 
the work. The modern conception of inherited general 
ability is for the most part lacking, and the results ob- 
tained are attributed solely to the method of education 
followed. It will be of interest to mention a few of the 
outstanding cases. 

In an old German book published in Goettingen in 
1779, entitled “ The Life, Doings, Travels, and Death 
of a very clever and very well-behaved four-year-old 
child, Christian Heinrich Heineken of Luebeck, de- 
scribed by his teacher, Christian von Schoeniech ” 
(Berkhan, 10), we are given a description of one of the 
earliest prodigies on record. We are told that at ten 
months he learned the names of things on pictures. Be- 
fore 12 months he had committed to memory the best 
stories in the five books of Moses. At 14 months he 
knew the stories of the Old and New Testaments. At 
four years he could read, but not write. He could add, 
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subtract, multiply and divide. He knew French and 
had learned 1500 sayings in Latin. He learned Low 
German from his nurse and knew the most important 
facts about towns and places in geography. His fame 
spread over Europe and he was summoned before the 
King of Denmark. The little prodigy, however, was 
always sickly and he died at the age of four years and 
four months, “a wonder for all time,’ his biographer 
pathetically remarks. 

In many respects our little Christian Heinrich corre- 
sponds very nicely to the popular notion of a prodigy, 
namely that he is sickly and perhaps nervous, that he 
has a prodigious memory and dies early. 

Let us turn to another historical case which is more 
hopeful. At the beginning of the nineteenth century 
Karl Witte (14), a German pastor, undertook the edu- 
cation of his son, believing thoroughly in the importance 
of education in the first five or six years of a child’s 
life. ‘Natural aptitudes” are not nearly so important 
aS we imagine, according to Witte. His watchword 
seems to have been the statement of Helvetius, which 
he cites repeatedly, ““ Any man, normally well endowed, 
can become a great man, if he is properly educated.” 

Witte maintains stoutly that his boy was only of 
average intelligence. These are the accomplishments of 
the child. He learns to read before he is four years old 
and picks up writing shortly afterwards. At six he be- 
gins the study of French and then in succession Italian, 
Latin, English, and Greek. At seven years and ten 
months he demonstrates publicly in a school his ability 
to read Greek, Latin, Italian and French. At nine he 
knows as much as a youth of 18. (Would his I. Q. 
be 200?) He shows his fitness to matriculate at the 
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University of Leipzig at nine years. He studies, when 
eleven, analytic geometry, and when twelve calculus at 
the University of Goettingen; obtains the Ph.D. degree 
at 14 and is made Doctor of Laws at 16. 

Witte, the father, pursued no special method of edu- 
cation but spent a great deal of time with his boy. 
In spite of his statement that the child was only of 
mediocre ability, it would appear rather as if he had 
an intelligence quotient between 180 and 200. It is in- 
teresting to note that in a way Witte had our present- 
day conception of different degrees of ability distributed 
on a normal curve. He supposes that men’s aptitudes 
are “capable of mensuration ” and could be graded from 
one to roo and continues, “the children who are born 
with aptitudes of 80, 85, 90, 95 and roo are certainly 
as rare as those, thank Heaven, who are by nature step- 
motherly endowed with aptitudes of 25, 20, 15, Io, 5, 
and 1.” 

Karl, according to his father, remained a strong, 
healthy, playful child and never became vain and con- 
ceited. At 23 he was full professor of jurisprudence 
in the University of Breslau. Later he went to Halle 
where he remained teaching and writing for the rest ot 
his life until death overtook him in full intellectual vigor 
at the age of 83. The dire prophecies of insanity and 
premature death that were launched at the father, be- 
cause of “ forcing” the young child’s mind, were unful- 
filled. 

John Stuart Mill (Courtney, 89) is another of the 
infant prodigies of which we have a complete record. 
He was subjected to a strict and severe discipline by his 
father, who undertook his education from a very early 
age. He began Greek at three. ‘I faintly remember,” 
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he says, “ going through Aesop’s Fables, the first Greek 
book which I read. The Anabasis, which I remember 
better, was the second.” Between the ages of three 
and eight he read many Greek authors, such as Herodo- 
tus, Lucian, Plato, and also in English such historians 
as Hume and Gibbon. It is comforting to learn that 
at this period the boy also read Robinson Crusoe, The 
Arabian Nights and other lighter literature. Between 
eight and twelve he studied Latin, Greek and Mathe- 
matics. The list of authors becomes formidable, includ- 
ing most of the well-known classical authors and shows 
a much wider range of reading than the average college 
undergraduate, who is studying the classics, is called 
upon to read. In Mathematics he studied geometry, 
algebra and differential calculus. He started to write 
a history of Roman government. He was interested in 
science and says, “I never remember being so wrapt 
up in any book as I was in Joyce’s Scientific Dialogues.” 
From twelve to thirteen he studied Logic and Politi- 
cal Economy. His father was harsh and _ irritable. 
Fear predominated in the education. He read many 
abstract things that he did not understand. “I never 
was a boy,” he said, “never played at cricket. It is 
better to let Nature have her own way.” It is evident 
that Mill was not happy, because of the témperaniént 
and attitude of his father. The system of education 
was not good, and none but a child of a very high in- 
telligence quotient would have responded in the way 
Mill did. There are indications of “forcing,” but the 
boy did not break down under it. On the contrary he 
lived to become one of the foremost of English logicians 
and political economists. 

We have similar records of the early education of 
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Macaulay, the two Thomson brothers and others. 
James Thomson at twelve and his brother William at 
ten became regular students at the University of Glas- 
gow, and both took many prizes there. James became 
a great engineer and died at the age of 70. William 
Thomson, Lord Kelvin, became famous in physics and 
died at the age of 83. 

Rather different from the foregoing is the case of 
Francis Galton. He is not usually considered as one of 
the young prodigies, but rather as an example of slowly 
maturing genius, in as much as his chief work was done in 
later life after the age of fifty. Terman (17) has given 
us a summary of his childhood achievements as de- 
scribed in Pearson’s Life, Letters and Labors of 
Galton. The little Galton was taught mainly by his 
sister, and was not subjected to any special educational 
procedure or method as was the case with the other 
children previously described. His sister taught the 
little Francis his letters in play, so that he could point 
to them before he could speak. By the time he was 
five he could recite much of Scott’s Marmion. When 
two and a half years old, he could read a simple book, 
and he could sign his name before three years. During 
his fourth year he wrote a short letter to his uncle, 
which has been preserved. The day before his fifth 
birthday, he writes to his sister: ‘“ My dear Adele, I 
am four years old and can read any English book. I 
can say all the Latin substantives and adjectives and 
active verbs besides 52 lines of Latin poetry. I can 
cast up any sum in addition and can multiply by 2, 
3, 4, 5, 6, 7, 8, 10. I can also say the pence table. I 
can read French a little and I know the clock. Francis 
Galton. Febuary (sic) 15, 1827.” 
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Here we have a summary of Galton’s achievements at 
five in his own words and, as Terman points out, we 
have reason to believe that all of it is true. There is 
much more evidence of his rapid intellectual develop- 
ment at succeeding ages, as shown by his letters and the 
books he was reading. At fifteen he was admitted to 
the Birmingham hospital as a medical student. After 
studying this evidence of intellectual superiority, Ter- 
man concludes that Galton’s intelligence quotient must 
have been nearly 200, and his contributions to science 
in later life would certainly support this conclusion. 

In addition to these and other cases of individuals 
now dead and of whom we have not intelligence ratings, 
there remain a few cases of very superior children who 
have been tested by means of intelligence tests and de- 
scribed in recent psychological literature. Garrison (17), 
Burke and Hollingworth report the case of E. who was 
8 years and 4 months when tested, and obtained a men- 
tal age of 15.7, with an I. Q. of 187. In addition to this, 
E. did well on all other tests, except those involving 
manual dexterity. At the time of the test the boy was 
in the sixth grade. He was strong and healthy, but 
showed little inclination to indulge in games and sports. 
Both the parents showed high intellectual attainments. 

In a report by the same writers (Hollingworth, 22) 
five years later we learn that E., when 12 years old, 
took the Thorndike college tests for entrance to Colum- 
bia College, and that he ranked second among 483 
competitors, whose median age was about 18. On the 
Army Alpha he scored 194 and 201 on two different forms 
of the test. The boy entered Columbia College at the 
age of twelve, and, at the time the report was written, 
had attained a sophomore status. During his freshman 
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year all his academic ratings were B or better, with the 
exception of physical education in which he received a 
C. He seems to get along quite well with the other 
students and is described as a “ good sport.” In the five 
years during which E. has been studied, no tendency to 
become mediocre has appeared. During this time he has 
passed from 6th grade to 2nd year in college. “ Average 
children, the country over, born when this child was born, 
and measuring 100 I. Q. when he measured 187 I. Q. 
are now in the 7th grade of the elementary schools.” 
(Hollingworth, 22). 

Coy (18) reports the case of a girl 9 years 10 months 
testing mentally 16 years 5 months with an I. Q. of 167 
on the Stanford Revision. Other tests confirmed this 
mental age of 16. Her lack of schooling made her edu- 
cational tests comparatively poor. In January 1917 
she was in the fifth grade, but in June she was pro- 
moted to the seventh. She was thoroughly normal in 
all her social reactions, and indeed is described as be- 
ing quite a “tom-boy.” Both of the parents are char- 
acterized by high intellectual attainments. 

Terman and Fenton (21) give a preliminary report 
of Betty Ford, chronological age 7.10, mental age 14.10, 
I. Q. 188 on the Stanford Revision. She ranks high in 
all other intelligence and educational tests. She shows 
2 great interest and gift for the composition of poetry 
and prose, and much of her writing is considered to have 
intrinsic merit. The child has no known physical de- 
fects and always has been very healthy. Physically she 
is a year or so accelerated. Both parents are decidedly 
above average in intelligence. 

Geniuses Who Were Dull in Childhood. — We cannot 
leave this topic of youthful precocity without calling 
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attention to the popular conception that many dull chil- 
dren later become brilliant. This popular idea is sup- 
ported by many stories of the boyhood of great men 
which tell of their poor standing in school. The list 
of such men is a long one (Swift, 08). Linnaeus was 
advised to become a cobbler. Darwin was considered 
below the common standard in intellect. Napoleon was 
mediocre in military school. Newton was the last boy 
in his class. Samuel Johnson was indolent. Swift was 
only allowed to take his degree in college by “ special 
favor.” Wordsworth was shiftless. It was doubted 
whether von Humboldt had the ordinary powers of in- 
telligence. Heine, of course, was a failure, because he 
revolted at the formalism of school and college. And 
so it goes with Lowell, Goldsmith, Richard Wagner, 
Pasteur and Gladstone. And, finally, we have the re- 
mark attributed to Hume’s mother, namely, “ Our 
Davie’s a fine good-natured cratur, but uncommon 
wake-minded.” 

It is a pity we do not have intelligence ratings of 
all these people in their childhood days. All the evi- 
dence of modern psychology is against the opinion that 
a child of inferior or even average intelligence can later 
become endowed with superior intelligence. In so far 
as the men cited above were men of superior intelli- 
gence, we must conclude that they were misunderstood 
as children, or they were not given the right kind of 
education, or because of environmental causes or char- 
acter qualities they did not utilize all their intelligence 
in their school work. As we shall see, this latter fac- 
tor is common among bright children in our schools 
today. Many a bright child learns little in school 
or, worse still, learns bad habits of study or learns to 
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hate mental work, and the names cited above are prob- 
ably historical examples of bright children who became 
valuable individuals in after life in spite of the handi- 
caps of their education. History, of course, does not 
record the bright children, misunderstood and wrongly 
educated, who never became famous in later life. 

Group Studies of Superior Children. — A comparison 
of two groups of high school seniors has been made by 
Yates (22). One group was composed of the 25 who 
scored highest on a combination of several intelligence 
tests, while the other group of 25 were those who scored 
around the median. The latter group are, therefore, 
not inferior in intelligence, but perhaps average high 
school seniors. If compared with the population at 
large, they would undoubtedly rank high. The differ- 
ences between the two groups are interesting. The 
superior group get better academic marks; are rated 
higher in intelligence by their teachers; have more for- 
eign parents; have fathers whose occupational status 
is higher; have the same type of homes in a material 
sense; have more “broken”? homes (death, divorce, 
etc.); are not more likely to be “only” children; 
walk and talk earlier; are about equal in health; seem 
to mature earlier; have learned to read and write 
earlier; like school better; read much more widely. 
All of these conclusions are based on a very careful 
gathering together of the information required. 

A study of 53 children with I. Qs. above 120 has 
been made by Root (21). The group surpasses normal 
children in their performance on about 19 psychologi- 
cal tests of all sorts of functions. In general the chil- 
dren come from good homes and the author lays much 
stress on the environmental influences. 
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Out of 776 high school students Almack and Almack 
(22) found 51 superior, i.e., having an I. Q. above rro. 
Thirty per cent of these were retarded in their school 
grade in comparison with their chronological age, and 
all, except three, were retarded in comparison with 
their mental age. Eight of them were rated “average ” 
in intelligence by their teachers. The median academic 
grade was “A.” They exceeded the Smedley norms in 
height, weight and lung capacity. 

Terman (19) has reported a study of 59 children be- 
tween the ages of 3 and 14 with I. Qs. above 135. 
Only 18 of these were girls. On the basis of chrono- 
logical age the average acceleration of the group is 
about 2 years. On the basis of mental age there is an 
average retardation of 2.6 years. He finds that they 
are equal in health to the average; that they are mark- 
edly superior in moral and personal traits and are not 
likely to be “ queer” or socially unadaptable. 

In Germany and England interest is also beginning 
to be aroused with reference to the child of superior 
intelligence. Psychological tests are being used to dis- 
cover these children. Stern (20) reports briefly sev- 
eral investigations conducted in Germany for selecting 
children of superior intelligence. In Hamburg the prob- 
lem was to choose ggo children for a special curriculum 
in the fifth year of the elementary school. In Berlin 
a special three-year high school course was organized 
for boys of superior intelligence. Several similar in- 
vestigations are also described. Stern emphasizes the 
necessity for considering other factors besides the result 
of the intelligence examination. The decision should 
rest on (1) the teacher’s judgment of the pupil’s ability; 
(2) the school record; (3) the teacher’s psychogram of 
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the pupil; (4) an educational examination; and (5) 
the intelligence test. 

In England Ballard (22) reports the use of intelli- 
gence tests “to discover gifted children worthy of free 
secondary education among elementary schools of the 
county of Northumberland.” Several educational com- 
mittees in other parts of England seem to be employing 
tests for similar purposes. 

Special Classes for Superior Children. — Some of the 
most important studies of superior children have been 
made for educational purposes and we shall describe 
briefly the results reported by some of the workers. 

Whipple (19) during 1916-17 conducted an investi- 
gation as to the mental tests which might prove most 
valuable for the selection of gifted children. For this 
purpose a class composed largely of superior children 
was formed and conducted as a special class for one 
year. Especially instructive in this report is the very 
conclusive evidence as to the inability of the teacher 
or principal to select the children of superior intelli- 
gence as defined by the psychologist. The thirty chil- 
dren for the Special Fifth and Special Sixth, as the 
Superior Class was called, were selected by the teachers. 
Considering an I. Q. of 110 and above as superior, there 
were 11 out of 30 below this line, the lowest of the 
I. Qs. being 99. And conversely, in the classes from 
which the superior children were selected, twenty chil- 
dren considered as average or below by their teachers 
were tested. Six of these proved to have I. Qs. above 
the median I. Q. of the Special Group. The child 
with the highest I. Q., namely 167, was not chosen by 
the teachers, but was discovered by means of the men- 
tal tests. The teachers, therfore, is likely to considex - 
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as superior, children who are merely normal, and to con- 
sider as merely average some children who are decid- 
edly superior. Hence the imperative need of mental 
tests in selecting superior children. The average I. Q. 
of the Special Fifth was 119 with a range from 102 to 
146; the average I. Q. of the Special Sixth was 116 with 
a range from 99 to 133. These two groups were, there- 
fore, not entirely composed of superior. Nevertheless, 
these two classes easily completed two years of the 
ordinary school curriculum in one year. Only nine 
failed to accomplish this double amount and of these 
nine cases, seven were not superior according to the 
criterion of mental tests. The superiority of this group, 
as a whole, is further demonstrated by Whipple by 
means of numerous mental and educational tests. 
Coy selected and supervised for two years a class for - 
gifted children. All of the children composing this class 
were selected by intelligence tests. If reliance had been 
placed upon teachers’ judgments solely, fifty per cent of 
the brightest children would have been ignored. The 
I. Qs. of the children ranged from 114 to 156 with an 
average of 129. The class covered three years of the 
regular curriculum in two years and some of the chil- 
dren who started one half year behind, covered three 
and a half years of the regular curriculum. In addi- 
tion to the regular work, extra cultural studies, such as 
Greek History and French were pursued, and the regu- 
lar school studies were conducted on a broader basis. 
Standard educational tests were used to measure the 
progress at repeated intervals, so that the educational 
attainment was not based upon the subjective judg- 
ment of the teacher or investigator. At the end of this 
period they were promoted to an ordinary eighth grade 
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class in which they more than held their own among 
children much older chronologically. The careers of 
these children have been studied for one year after they 
left the special class, that is, down to June 1921. Their 
further progress, if followed, should be of great interest 
and value. Much of importance in this special class, 
which the writer himself watched, cannot be stated in 
quantitative terms. The spirit of the class was excel- 
lent and there was no problem of discipline. Children 
who had never known what hard mental work was, 
experienced it for the first time and learned their 
powers. Other children realized for the first time that 
they had serious competitors in the world, and this 
realization had a sobering and healthy effect upon their 
characters. Instead of fostering a spirit of ‘‘ snobbish- 
ness” or “superiority,” the special cless brought a 
spirit of healthy, hard work, and eliminated any ten- 
dencies towards “snobbishness” which existed and 
which are more likely to flourish among superior chil- 
dren in the ordinary class-room where they run the risk, 
sometimes, of being held up as models. 

The parents of the children were all very satisfied and 
most of them were loud in their praises as to what the 
special class had done for their children. To the writer 
this moral and character-building influence of the spe- 
cial class was particularly interesting, because it is from 
this angle that the policy of segregating superior chil- 
dren has been especially attacked. When we have ade- 
quate scales to measure moral and character qualities, 
we shall be able to state such progress in quantitative 
terms. 

In Detroit, special classes for bright children have 
been in operation since 1915, (Cleveland, 21). Since 


THE SUPERIOR 211 


1917, the children for such classes have been selected 
on the basis of mental tests. In 1921, there were three 
centers with over 200 pupils. The emphasis is placed 
upon a broader and richer curriculum, although the 
progress is also more rapid than in the ordinary class. 
The teachers of these special classes are enthusiastic 
about them, and we quote from one of them: “In my 
thirty-five minute period with this eighth grade class, 
I accomplish as much as in a forty-five minute period 
with ninth grade pupils. The comprehensive questions 
asked have in several cases surprised me — questions 
which would never occur to the average student. The 
problem of discipline does not exist. I have found an 
eagerness to learn, a deep sense of responsibility toward 
work assigned and a courtesy unparalleled in my teach- 
ing experience.” 

Children of superior intelligence are to be found in 
poor homes as well as in the homes of the well-to-do. 
Specht (19) describes a superior class formed in a 
public school on the lower East Side in New York City. 
The children were selected by means of intelligence 
tests and all of them had I. Qs. above 120. The median 
chronological age was 10.6, the median mental age 14.4, 
and the median I. Q. 137. During the first term they 
covered more than two grades of the regular school 
curriculum, and during the two subsequent terms they 
covered two grades each term. Many additional sub- 
jects were also studied. At the time the report was 
made, all of the children had entered high school and 
were doing well there. 

Physical and Moral Characteristics. — The popular 
conception of a youthful prodigy is that of a pale, 
sickly, nervous child, wearing glasses, avoiding the usual 
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games of childhood, eventually becoming neurotic or 
insane, and, if not dying prematurely, at least develop- 
ing into a useless member of society because of the 
over-cramming of his mind with useless knowledge. Al- 
though this conception is gradually weakening, it is 
nevertheless still common, and it evidently has been 
long prevalent. Over a century ago, Pastor Witte was 
warned of the dire consequences that would result, the 
insane asylum, and so forth, if he persisted in continu- 
ing his method of education with the youthful Karl. 
We find him, therefore, taking great care of the health 
of his son, and he presents evidence of his son’s good 
health and interest in games and the out-of-doors. 

It has been the custom for writers on superior chil- 
dren to study carefully these factors in view of the pre- 
vailing popular notions. The special class children 
studied by Coy were as healthy as the control group, 
if not more so. They seemed superior in moral and 
social characteristics. Terman’s analysis of 31 children 
with I. Qs. of 125 or above shows their health conditions 
to be fully up to the average for the school. In rating 
them according to moral traits, only one child was 
found with unfavorable traits which might be considered 
serious. For the majority only favorable moral traits 
were reported. Terman (19) sums up the testimony 
of their teachers as follows: ‘“ Such children are fully 
as likely to be healthy as average children: their abil- 
ity is far more often general than special, they are stu- 
dious above the average, really serious moral faults are 
not common among them, they are nearly always so- 
cially adaptable, are sought after as playmates and com- 
panions, their play life is usually normal, they are leaders 
far oftener than other children, and notwithstanding 
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their many really superior qualities, they are seldom 
vain or spoiled.” 

In a comparison of children in special advanced 
classes in Detroit, with children in ordinary classes. 
Elizabeth Cleveland reports an impression of “ more 
complete physical fitness.” This is expressed in pos- 
ture, in nervous control, and in a general look of con- 
tentment and well-being. 

Gillingham (19, 20) is more severe in her judgment 
on the bright child than the above-mentioned writers. 
After a detailed study of many such children, she con- 
cludes that many of them are poor in muscular control, 
many are lazy and “ will not apply themselves to ‘ dig,’ ” 
some are very inaccurate, some are very babyish in their 
social attitude, a large number are neurotic, and lastly, 
she concludes that “the keenly intellectual person is 
almost invariably egocentric.” 

All this evidence is extremely valuable, even although 
some of it is based upon mere opinion. It is tending 
to sweep away our pre-conceived notions as to the ab- 
normality of genius and the undesirability of paying 
special attention to the education of the superior child. 
There is no need to be afraid of “ forcing” his mind; 
there is more danger in leaving it neglected without 
adequate mental nourishment. 

There seems little danger of such children becoming 
vain and conceited, because of being given special edu- 
cational advantages. The school and the teacher will 
undoubtedly impress upon them the fact that excep- 
tional ability involves exceptional responsibility. 

Future Problems. — At the present time our knowl- 
edge of the superior child and the proper treatment for 
him is merely beginning, and there are numerous un- 
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solved problems in this field. On the one hand, we need 
more knowledge about the superior child, and such 
knowledge will shortly be forthcoming from the ex- 
tended program of research mapped out by Terman (22). 
This plan proposes a study of 1ooo children of superior 
intelligence. Information as to educational attainment, 
moral and emotional traits, anthropometric measure- 
ments, interests, heredity and the like, will be gathered. 
On the other hand, we need more experimental work 
in our schools. The superior child is slowly emerging 
as a definite educational problem with which the school 
is being called upon to deal. Just now, we are experi- 
menting by organizing special classes or else by acceler- — 
ating such pupils to a moderate degree. But there 
are many problems that still remain unsolved. At what 
stage in their school career is it most desirable to seg- 
regate such children? So far, very little has been done 
in the first grade or kindergarten. Might it not be 
most profitable to begin as early as possible, before the 
child has the opportunity of forming bad habits of 
learning? What is to be done in the small school 
where there are not enough bright children of similar 
mental age to form a class? In other words, how can 
we apply the knowledge that we now have about the 
education of superior children, so that their education 
may become a regular part of the elementary school 
system, whether in the large city or rural school? In 
the large city system the possible advantages of a spe- 
cial building for superior children should seriously be 
considered, just as it has been found advantageous for 
feebleminded children. Such a building would allow 
a better classification into more homogeneous groups, 
and the curriculum for the whole building could be 
modified to meet any needs thought desirable. 
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Shall the emphasis be placed upon rapid promotion 
or upon a broader and richer curriculum? Do these 
two aims necessarily exclude each other? Shall we not 
find that both can readily be realized? What shall be 
done with the superior child who is ready for high 
school at an age much below the average? Is he able 
to take part in the social life of the high school, and if 
he is, is it injurious or advantageous to him? 

Again these same problems will confront us with 
reference to college. Is the very young freshman miss- 
ing anything vital in education, because of the discrep- 
ancy between his age and the age of the average fresh- 
man? If he is losing anything, we must ask further 
whether this is more serious than being kept back in 
his mental development by the conventional rate of 
progress through school. Will these supposed draw- 
backs in high school and college be really serious if we 
have a fair number of younger bright children scattered 
through the high school or college? In the large city 
school system, we must also consider the advisability 
of setting aside one high school for children of superior 
intelligence. In such a school, the average chronologi- 
cal age will be much below the average of an ordinary 
high school. The social activities in such a school 
would conceivably be very different from those usually 
found in the present-day high school. Whether such a 
segregation would be desirable or not, only experiments 
can show. 

At any rate, there is no doubt that our present sys- 
tem of dealing (or rather not dealing) with the su- 
perior child is decidedly wasteful. A great amount of 
good intelligence lacks opportunity for development, and 
the modern democratic state is greatly in need of all of 
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it. It is axiomatic that such a democracy needs an in- 
telligent citizenship, and hence the importance of free 
universal education, but it is just as important for a 
democracy to develop the right kind of leaders. It must, 
therefore, help to develop to the utmost all the desirable 
capacities of all its citizens. 
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CHAPTER X 
THE SOLDIER 


We have repeatedly referred to the intelligence testing 
conducted in the Army during the years 1917 to 19149, 
and in this chapter we shall mention some of the im- 
portant conclusions from that work. The detailed re- 
sults of the whole work have been admirably presented 
in the Memoirs of the National Academy of Sciences, 
and we shall, therefore, make our statement very brief. 

The title of this chapter, “The Soldier,” must be 
understood to refer to the man in uniform during the 
period of the World War and not to the soldier in time 
of peace. The results are thus more characteristic of 
the general male population of the United States than 
they are of the professional soldier. As a matter of 
fact, the vast majority of the men tested were those 
inducted into the army by means of the Selective Service 
Act. We do not know whether the professional soldier 
of our ordinary peace-time army is the same as or dif- 
ferent from the average drafted man. It is in the latter 
sense that we are using the term “soldier” in this 
chapter. 

Because of the fact that the army in 1917-19 repre- 
sented a fair sampling of the male population of the 
country, our data are of great importance. Up to the 
present time the army data represent the widest and 
most random sampling of adults that has ever been 
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tested. To what extent the group of drafted men is 

selected it is impossible to say. We may note, however, 

several selective factors which were at work to cut off 
the population at the upper and lower ends of the sup- 
posedly normal curve of distribution of intelligence: 

1. Superior men tended to become officers in the army. 

2. Many superior men immediately volunteered their 
services and were not included in the draft. 

3. Some superior men were undoubtedly excluded from 
the draft because of being employed in essential 
industries. Whether exemption for “ essential in- 
dustries”” excluded more superior than inferior 
men it is difficult to tell, but probably the former 
is the case. 

4. Many inferior men were excluded by the draft boards 
because of being mentally unfit for service. 

5. Many inferior men were not included in the draft be- 
cause of confinement in prisons, workhouses, re- 
formatories, almshouses, and the like. 

6. The most inferior men were in institutions for the 
feebleminded. 

The largest percentage, 51.1%, of exemptions or de- 
ferred classifications in the draft was given for “ De- 
pendency.” It is doubtful whether this group can be 
considered superior to the drafted group. Lincoln (22) 
points out that in general the more intelligent man 
stays longer at his education and, therefore, is likely to 
marry later than the less intelligent. He is also gen- 
erally economically more successful. Both of these fac- 
tors would keep him from claiming exemption on ac- 
count of dependency. 

It may be, therefore, that these various selective 
forces, at work at both ends of the intelligence scale, 
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roughly balanced each other and made the average 
drafted man a fair representative of the general popu- 
lation. 

The Army Tests. — The work in the army extended 
from September, 1917 to January, 1919. Psychological 
testing was established in thirty-five camps and alto- 
gether 1,726,966 men were tested either by means of 
group or individual tests. This total includes 42,000 
commissioned officers. Individual examinations to the 
number of 82,500 were given. The psychologists rec- 
ommended 7800 for discharge for mental defect, or 0.5 
per cent of the total examined. They recommended 
10,014 or 0.6 per cent for labor battalions because of 
low intelligence, and 9,487 or 0.6 per cent for assign- 
ment to development battalions for training and ob- 
servation for possible use in the army. 

The tests used in the army were Alpha, a group test 
for literates; Beta, a group test for illiterates and for- 
eigners; and individual tests such as the Stanford, 
Point Scale and Performance Scale. The tests cor- 
related well with various estimates of intelligence. 
“ Alpha yields correlations with other measures of in- 
telligence as follows: (1) with officers’ ratings of their 
men .so to .70; (2) with Stanford-Binet measurements, 
80 to .go; (3) with Trabue B and C Completion tests 
combined, .72; (4) with examination Beta, .80; (5) 
with composite of Alpha, Beta and Stanford, .94; (6) 
in the case of school children Alpha correlates with 
teachers’ ratings .67 to .82; school marks .50 to .60 
SO Beta correlates with Alpha .80; with Stan- 


1 For significance of letter ratings used on the group tests and 
for table of equivalent scores for the several tests used, see tables 
at end of this chapter. 
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ford .73; with composite of Alpha, Beta and Stanford 
gt.” (Yoakum, 20.) 

The Average Intelligence. — If we ask what was the 
average intelligence of the drafted man, we may most 
readily understand the result after the scores on the 
various tests have been converted into mental ages. 
These mental ages were equated with the Stanford 
Scale and they may, of course, be too low, if the stand- 
ardization of the Stanford Scale was based upon chil- 
dren of better than average mentality. This has been 
done for a sampling of the different groups studied as 
follows: 

Mean M. A. No. of Cases 


White draft E21 93,965 
Colored draft 10.4 18,892 
White officers 17.3 15,544 


The white draft is a fair sampling of the soldiers pro- 
rated by states as far as possible. The negro draft is 
also pro-rated by states with an additional group from 
the northern states. 

We, thus, have the surprising and unexpected result of 
a mental age between thirteen and fourteen for the aver- 
age white soldier. It is this result expressed in terms of 
mental age that has led to much popular discussion and 
misunderstanding. What it means is that the average 
drafted man does as well on the particular tests under 
discussion as the average thirteen to fourten-year-old 
child. This result was arrived at by equating the scores 
on Alpha with the mental ages obtained on the Stanford 
Scale by a group of some 653 soldiers, assuming that 
the standardization of the Stanford Scale for children is 
accurate and that thirteen-year-old ability on that scale 
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represents what thirteen-year-olds in general can do. 
This is probably true, for we have in addition the work 
of Proctor (21) and Kohs working with children alone. 
On the basis of results from several thousand school 
children they make a score of 60 (the average for the 
soldiers) equal to a mental age of thirteen. Similarly 
Doll (19) tested 514 school children and found that a 
score of 60 on the Alpha was the average for children 
between ages 11 and 12. In rural schools Lufkin (21) 
found a score of 60 to lie between ages 12 and 13. In 
addition to this we have the evidence from examination 
a in the army, which was the group test given before 
Alpha was introduced. A comparison of the median 
scores on this test for soldiers and children gives the 
following results: 


Median Score No. of Cases 


Soldiers 161 15,140 
Children, C. A. 13 157 389 
3 Cras ar 4 170 274 
= M. A. 12 145 25 
Se REAL) 13 173 35 


It would seem, therefore, that the kind of ability de- 
manded by the army tests is such that it does not in- 
crease much, if at all, beyond the age of thirteen or 
fourteen in the average individual. This is only true in 
so far as the men tested in the army are taken to rep- 
resent a general sampling of the population at large. 
The implications of this for intelligence testing have al- 
ready been referred to in previous chapters. 

Mental Age Distribution. — The army data also give 
a distribution of the white draft according to mental 
age as follows: 
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Mental Age Per Cent 

16 and over 14.0 
T5 9.3 
14 13.6 
13 15.8 
i2 17.0 
II 12.7 
ste) 7.6 
9 4-7 
8 3.15 
7 1.75 
6 0.2 
5 O.I 

4 and below O.I 


In so far as this represents the distribution of mental 
ages likely to be found in the country at large, it is im- 
portant. The old definition of a moron, as having a 
mental age from twelve to nine, would result in some 
thirty to forty per cent of the men being classed as 
morons or worse, and it is these results interpreted in this 
way that have led to very absurd statements in popular 
and semi-popular writings. As we have noted elsewhere, 
that conception of a moron was rapidly disappearing even 
before the army testing. 

A study of the table shows us a much larger percentage 
of cases in the lower mental age groups than we might 
have suspected, and more evidence of this sort may lead 
us to still further revise our concept of feeblemindedness. 
On the suggested basis of an adult mental age of four- 
teen and an I. Q. of 70 or below signifying feebleminded- 
ness, we should have all those testing below a mental 
age of 9.10 as probably feebleminded. This basis from 
the above table would give a percentage of almost ten 
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as probably feebleminded, a percentage much higher than 
any estimate of feeblemindedness for the general popu- 
lation than has ever been suggested. In this connection 
it is interesting to notice the experience of the psycholo- 
gists in the army camps and the working basis which they 
arrived at: “In general, subjects whose mental age is 
below eight should be seriously considered for discharge 
or development battalion. Those whose mental ages 
range from eight to ten should be considered for use in 
special service organizations or for assignment to devel- 
opment battalions.” In 674 cases given individual ex- 
aminations at a certain camp, practically all below a 
mental age of eight were recommended for discharge from 
the army. Only 12.4 per cent of the men given individ- 
ual examinations who were recommended for regular 
service fell below a mental age of ten, and only 0.3 per 
cent below a mental age of eight. The suggestion here 
seems to be that a mentality of eight or less (comprising 
about 2.5 per cent) is likely to be of no use to the army. 
Those between eight and ten can probably be used, but 
may need more than average supervision. Perhaps this 
latter group would correspond to the moron in civil life, 
as being a person who needs more or less help or super- 
vision. In civil life he is more likely to fail and get 
into difficulty, because there is lacking the constant 
supervision given in the army. Indeed, it would seem 
that the army might very well make use of individuals 
of this level of mental ability for the many simple and 
routine tasks which have to be done, because the army 
provides just that degree of routine and supervision which 
is helpful and valuable for individuals of this level of 
mentality. 

Again the evidence from a study of certain disciplinary 


THE SOLDIER 225 


cases in the army shows the inability of the man of 
lower mentality to make the proper adjustments in the 
long run. Of 479 cases studied, 66.4 per cent fell be- 
low a C rating (average rating) and only ro per cent 
above it; 20.7 per cent of these cases were rated D — 
or E, as compared with 7.1 per cent for the white draft. 

Age and Intelligence. — To the extent that the age of 
thirteen or fourteen represents the limit of growth for the 
abilities tested by the Alpha examination, we should not 
expect any increase in ability from one year to another 
after age thirteen or fourteen. An examination of the 
scores of men in the army from ages twenty-one to thirty 
shows no evidence of increase, but the data in reference 
to this question are very scanty. 

The relation between age and intelligence among offi- 
cers has been carefully studied. The median score seems 
to decrease steadily with age, as follows: 


Age 21-22 23-24 25-26 27-28 29-30 31-40 41-50 51-60 
Score TAO etAO WTA eS ILA Dele 133s toe L2O 
No. of Cases 985 2330 2434 2101 1665 3963 1635 240 


The correlations between age and intelligence range 
from —.o1 to —.19, showing a slight tendency for the 
score to decrease with age. As to whether this is due to 
an actual loss in intelligence or a difference in the selec- 
tion of the various age groups, it is impossible to say. 

Rank and Intelligence. — “ There is a high positive 
correlation between the rank and the intelligence of the 
enlisted men. The relationship among the officers of 
the various ranks is not so clear.” (Memoirs, 21, p. 
855.) 

Type of Service and Intelligence. — As far as officers 
are concerned, there was a great difference in the in- 
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telligence of different branches of the service. Below 
are shown the percentages of officers rating A or B 
(the two highest ratings on the test) and also the median 
score on Alpha. 


Per Cent 
Branch A and B Median Score 
Engineers 97 162 
Field Artillery 93 150 
Sanitary Corps 90 151 
Field Signal Bat. — 88 149 
Machine Gun Bat. 87 I4I 
Infantry 85 140 
Quartermaster 78 134 
Medical 77 129 
Dental 75 123 
Veterinary 61 117 


These differences are greater than any due to chance 
and suggest either an actual difference in the men at- 
tracted to various professions or the selective factors at 
work in various professions or selective factors at work 
in the choice of officers for the different branches of 
the service in the army. A more detailed study by 
Cobb and Yerkes (21) of the medical group has been 
made, because of its peculiarly low position in the group, 
which is contrary to the popular opinion as to the in- 
telligence of men in that profession. The authors con- 
clude that the method of selection of medical officers 
accounts for most of the differences as they were taken 
without training in officers’ training schools, and thus, 
missed the selective factors operating there. “ The 
Medical Corps obtained the services of the ablest as 
well as the weakest men of the profession.” And finally, 
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“it is reasonably certain, then, that age and method of 
military selection are largely responsible for the rela- 
tively low intelligence of medical officers.” 

Education and Intelligence. — The amount of educa- 
tion an individual can acquire is determined among 
other things by his intelligence. From the important 
and lengthy analysis of the amount of education pre- 
viously obtained by the soldiers in the army, we shall 
note only the increase in score with amount of school- 
ing as shown by the white draft: 


Median Score Grades o-4 5-8 H.S. College Graduate 
Alpha 22 51 92 TiS | p46 
No. of Cases 4,253 33,424 10,715 3,131 97 


Conclusion. — In this chapter we have noted merely 
a few of the more outstanding facts resulting from the 
intelligence testing in the army. This extensive and 
important piece of work was done under the pres- 
sure of war-time conditions. It was done for a very 
immediate practical purpose, and not for purely ab- 
stract scientific reasons. It demonstrated conclusively 
that intelligence tests could be of great value in the 
organization of men, and that they could be easily and 
economically applied. General intelligence, as tested by 
the army tests, is one of the factors contributing to 
success in the complex of military efficiency. Incident- 
ally the results of the army testing have shed a great 
light upon the mental make-up of the population as 
a whole, for the soldier during the war was a fair rep- 
resentative of the citizen of this country. 

For further details of the army testing, the reader 
must be referred to the original sources mentioned in 
the bibliography. We shall have occasion in several 
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other chapters to make use of the data as they apply 
to other topics treated in this book. 


TABLE OF EQUIVALENT SCORES OF TESTS USED IN 


THE ARMY 

Point Complete Short Stanford 
pha nce Scale | Performance | Performance} Binet 
4.0 
3 2 4-5 
4 5 5.0 
6 8 Gat 
9 ne} 6.0 
31 17 17 6.5 
36 30 24 750 
2 42 41 33 7-5 
6 46 52 42 8:0 
2 II 5I 62 53 8.5 
4 7 55 72 67 9.0 
7 24 60 QI 86 9.5 
II 30 64 II4 108 10.0 
16 37 68 135 127 10.5 
22 42 71 153 144 II.0 
27 47 74 166 158 TESS 
33 53 77 175 169 12.0 
40 58 79 183 179 12.5 
47 63 81 189 188 I3.0 
56 67 83 195 197 13.5 
63 71 85 201 205 I4.0 
71 7S 87 208 214 I4.5 
78 78 88 216 223 15.0 
85 81 go 223 232 Tiss 
93 84 92 230 241 16.0 
102 88 95 237 250 16.5 
II4 QI 98 244 259 1177.6) 
325 95 100 251 267 705 
137 99 258 275 18.0 
147 104 268 283 18.5 
161 108 290 201 19.0 
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BASIS FOR THE ASSIGNMENT OF LETTER GRADES 


Point Complete Short Stanford 
Alpha | Beta Scale |Performance]Performance| Binet 


A |135-212]}100-118|Not given] 260-311 275-308 |18.0-19.5 
B_ {105-134} 90-99 | 95-100 240-259 250-274 |16.5-17.9 
C+ | 75-104] 80-89 | 90-94 215-230 220-249 |15.0-10.4 
Cc 45-75 | 65-79 | 80-89 190-214 190-219 |13.0-14.9 
C— | 25-44 | 45-64 | 70-79 I50-189 I45-189 |11.0-12.9 


D 15-24 | 20-44 | 60-69 QO-149 85-144 | 9.5-10.9 
D—- | 0-14] o-19 °-59 o-89 0-84 O- 9.4 
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CHAPTER XI 
THE SCHOOL CHILD 


Studies of the intelligence of the ordinary school child 
are very numerous, and it is not the purpose of this 
chapter to attempt to describe them all, but rather to 
indicate the different objectives of such studies in gen- 
eral and to give samples of the results so far obtained. 
Apart from the theoretical interest attaching to a knowl- 
edge of the intelligence of school children, its growth, 
distribution, and correlation with teachers’ estimates 
and school work, we may say that the chief practical 
uses of tests up to the present time have centered around 
their value for the purpose of classifying children into 
more or less homogeneous intelligence groups, and also 
for predicting their future success in school work. 
These two purposes are intimately bound up with each 
other. Classification in homogeneous groups is justifi- 
able because intelligence correlates highly with school 
success, and, therefore, the more homogeneous the group 
the more likely are the children in the group to ad- 
vance together at about the same rate, be that rate 
relatively fast, normal, or slow. Intelligence is not by 
any means the only factor making for success in school, 
but it is a very important factor, and, therefore, the 
value of intelligence tests in educational administration 
and classroom procedure is very great. The results of 
the experimentation of the past ten years indicate fully 
230 
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the significance of the work. We shall give some ac- 
count of the studies that have been made, and we may 
most conveniently divide them into two groups, namely, 
those that have used individual tests and those that have 
used group tests. 


INDIVIDUAL TESTS 


Sample Studies.— The earlier studies of school chil- 
dren were naturally made by means of individual tests 
before the advent of group intelligence tests. Most of 
these early studies were very narrow in scope, and they 
were more in the nature of trying out what the tests 
could accomplish. One of the earliest is that by 
Decroly and Degand, who in rgr1o tested 45 children 
in a private school in Belgium ranging in age from two 
to twelve years. These children belonged to a good 
social class and the authors found that they all tested 
fairly high. Decroly and Degand were inclined to sup- 
pose that Binet’s norms were not satisfactory. 

The testing of children to pick out the feebleminded 
was one of the most common purposes with the earlier 
workers, as we have indicated in Chapter VIII. Here 
belongs the work of Irwin, who in 1913 tested 201 un- 
selected children and found 72% normal, 12% _ back- 
ward and 16% feebleminded. About the same time 
Dougherty (13) reported the testing of 483 public school 
children, ages six to seventeen, giving the results in terms 
of numbers of years retarded or accelerated in mental 
age. This author is among the first to suggest that 
tests should be used for the purpose of classifying 
school children in general, although no such classifica- 
tion on the basis of results is reported. In 1914, the 
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year following, Adler reports the actual classification 
of children based on their test records. She tested 
seventy first-grade children and divided them into two 
sections of thirty-five each on the basis of the test re- 
sults. The superior section completed two terms work 
in one term. In the same way eighty-nine fourth-grade 
children were examined and the best thirty-six cases 
put together in a faster-moving section, and twenty- 
two of these children covered two terms work in one 
term. About the same time Hicks (15) discusses the 
value of the Binet tests for kindergarten children. 
Thirty kindergarten children were tested and these re- 
sults were then compared with their later work in the 
first grade. The author concludes that the tests have 
high prognostic value and that they should be used for 
the purpose of classifying children in the kindergarten 
and first grade. 

These must suffice as examples of the earlier reports 
on the application of tests to the general school problem 
of classification. From this period onwards the value 
of tests in this regard is generally accepted. Neverthe- 
less, we do not find many studies showing actual appli- 
cation of test results to school work. Undoubtedly the 
method was employed in some schools and the results 
not published. Let us look at three more recent studies 
with individual tests used for classification purposes. 

Dickson (20) reports the classification of children in 
the low first grade in a school in a poor district into 
three groups: (1) A border zone with I. Qs. 85 or 
below; (2) a dull normal group, I. Q. from 75 to 95; 
(3) a normal group, plus a few who tested superior. 
The results of such classification are reported to have 
been very satisfactory after watching the children for 
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a year and a half. Special emphasis is laid upon the 
necessity for segregating the duller children. 

Pintner and Noble (20) report the attempt by means 
of individual tests to readjust all the children in a 
school having grades I to VI. After testing all the 
children, readjustment on the basis of mental age was 
attempted so far as feasible. The results of the tests 
were made one of the important factors in determining 
promotion from one grade to another. Of the 370 chil- 
dren examined, 22 were skipped one whole grade, 47 
were skipped one half grade, 41 were retained in the 
same grade, 5 were demoted one half grade, one was 
demoted one whole grade, and the rest promoted the 
customary half grade. Two classes for specially bright 
children were formed in the IA grade and the IIA grade, 
and an ungraded class was formed. A comparison of 
the school before and after the reclassification shows 
56.7% of the pupils normally placed in grades for their 
mental age before reclassification, as compared with 
71% rightly placed after the reclassification. Princi- 
pal, teachers and superintendent reported favorably as 
to the progress of the children after reclassification. 

Davis (22) reports the use of the Binet tests for first 
grade children in a city school system. The kinder- 
garten teachers gave the tests, so that all prospective 
candidates for admission to the 1B grade had mental 
age and intelligence quotient determined. Of 277 tested 
first graders, 81% with an M. A. of 6 and over were 
promoted from 1B to 1A, but only 59 per cent of those 
having M. A.’s between 5.8 to 6.0, and zero per cent 
of those below M. A. 5.8. On the basis of this type 
of experimentation, the author says, “in the future it 
will be our policy to limit entrance to the first grade, 
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in so far as feasible, to pupils who have attained a 
mental age of Six.” 

The Distribution of Intelligence by Individual Tests. 
— There are numerous reports of individual tests of un- 
selected school children, in addition to those we have 
already mentioned. Some of these studies did not aim 
at any practical purpose in school work. The results 
of many of these are interesting from the point of view 
of the general distribution of intelligence. Table III 
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gives the percentage distributions, according to I. Q., 
of reports of various groups of unselected children. All 
studies do not report the results in the same steps of 
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I. Q., hence the two types of distribution shown in the 
table. 'Terman’s (17) results of 905 unselected cases 
at all ages is the group upon which the standardization 
of his Stanford Revision is based and it is, therefore, 
approximately normal with the mode at I. Q. 1oo. It 
is interesting to note how the other groups deviate from 
this normal type and are shifted either to the upper 
or lower end of the distribution. Figure IV gives the 
general effect of all the distributions shown in Table 
III, and here we note how all the curves together give 
the general impression of a normal distribution, and 
also the shifts to the right and to the left. The two 
middle curves with the modes about 1oo are those of 
Terman and Whitcomb. The two shifted most to the 
left are those of Terman (19) for 149 first graders, and 
of Mitchell, also for primary children. The one shifted 
most to the upper end is the one for Proctor’s high 
school students. 

Any single group, grade or school may vary quite 
markedly from the general distribution assumed for un- 
selected children. The selective factors of social status 
and grade in school are at work. When we compare 
the distribution for the high school groups with the 
elementary school groups we note at once the large per- 
centage of cases with I. Qs. above 120 and the smaller 
percentage with I. Qs. below 90 in the high school. The 
school itself is a rigorous selective agency. The in- 
equality between groups is strikingly shown by compar- 
ing the first three reports of primary children. The 
group of 112 kindergarten children tested by Terman 
must have been very superior, whereas those tested by 
Mitchell rather inferior and the first graders tested by 
Terman very inferior. Whitcomb’s distribution at the 
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bottom of the table shows a kindergarten group very 
normally distributed with percentages much like Ter- 
man’s standard group for all ages combined. 

The great differences in intelligence that may be ex- 
pected in the same grade in different schools or in dif- 
ferent rooms of the same school are well shown in 
Terman’s (20) report of the intelligence of five first 
grade classes: 


Room Median M. A. Median I. Q. 
I 55 76 
2 6.0 87 
2B 6.0 85 
4 HP 108 
5 7.8 112 


Here we range from a group whose median I. Q. denotes 
borderline mentality and in which there are probably 
many feebleminded children, to a group whose median 
I. Q. denotes superior intelligence and which, there- 
fore, contains more than fifty per cent superior children. 

Mental Age Standards for Grading. — In the placing 
of school children in grades in terms of their mental 
age, what mental age standards should be adopted? On 
the assumption that the average age of school entrance 
is about 64 years, Terman (20) gives the following 
standards: 


Grade Mental Age 
I 64 to 74 or about 7 
II 74 to 84 or about 8 
Ill 84 to 94 or about 9 
IV 94 to 104 or about 10 
oma 104 to 114 or about 11 


vI 114 to 124 or about 12 
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Vil 124 to 134 or about 13 
VIII 134 to 144 or about 14 
it 
4 


High School I 144 to 154 or about 15 


The median mental ages actually found according to 
Terman (19) are as follows: 


Grade Median M. A. No. of Cases 
I 6.10 341 

II gat 189 

Il g.O 181 

IV Q.1II 253 

Vv II.O 226 

VI Eo 236 

Vil Load 193 
Vill 14.2 180 

is fener! 15.4 ee 


Group Tests 


In spite of the enthusiasm manifested by psychologists 
and educators in the intelligence tests as a help in many 
of the problems of the school, we find relatively few 
whole schools tested until the appearance of the group 
test. The individual test is obviously too expensive 
and tedious to use with a large number of children. It 
requires from 30 to go minutes to test a child, and more 
training on the part of the examiner than is required 
by the group test. Up to the last few years there existed 
quite a bit of suspicion and skepticism on the part of 
psychologists themselves as to the reliability of the 
group procedure. With the appearance of many well- 
constructed group tests and after much experimentation 
with them, their suspicion and skepticism have entirely 
disappeared. Let us discuss, therefore, some of the dif- 
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ferent types of studies made by means of group tests 
in (A) Elementary Schools and (B) High Schools. 


A. ELEMENTARY SCHOOLS 


Community Differences. — One of the earliest studies is 
reported by Pintner (17), who gave a set of group tests 
to the school population of an Ohio village. This was 
given as part of a general social survey of the commu- 
nity. The year following Paterson (18) reported the 
results of the same group test given to the school popu- 
lation of a Kansas town, also in connection with a gen- 
eral social survey of that community. We may, 
therefore, well describe these two studies together. 
The percentage distribution of the children as diagnosed 
by the tests is as follows: 


Mental Rating Kansas Ohio 
Very Bright 4.2 0.7 
Bright 15.0 5.8 
Normal 66.0 65.6 
Backward II.4 25.3 
Dull 2.4 2.6 
No. of cases 332 154 


The median mental index of the Ohio children is 40 
(to below normal), while that of the Kansas children 
is 51 (1 above normal). It is obvious that the Kansas 
group is superior mentally to the Ohio group. This 
difference in mentality is probably indicative of a like 
difference in the mentality of the adults in the respec- 
tive communities, and it may be a determining factor 
in the different social conditions of the two communities. 
The social surveys show a decreasing population in the 
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Ohio community and an increasing population in the 
Kansas community; a lack of reading in the Ohio homes, 
plans to increase library facilities in the Kansas town; 
poor recreation facilities in Ohio, a recreation director 
in Kansas, and so forth. In general, therefore, there 
seems to be a better social condition in the Kansas 
town than in the Ohio village, and this healthier social 
condition may be ascribed in part to the superior men- 
tality of the. Kansas population. These studies are 
merely beginnings of what seems to the present writer 
a splendid opportunity for the codperation on the part 
of psychology and sociology in a deeper study of com- 
munity differences. It is interesting to note that no 
similar studies have appeared, so far as the writer is 
aware. 

Comparison of Different Schools. — That children in 
different schools, whether in the same school district or in 
different districts, show enormous differences in general 
intelligence is shown abundantly by group intelligence 
tests. Because of the use of different group tests and dif- 
ferent methods of rating intelligence, it is unwise to at- 
tempt a general tabular summary of these studies for 
comparative purposes. Results from a few samples stud- 
ies will be given. Pintner (18) with the same tests, as 
used in the two previously mentioned studies, compared 
four city schools, a village school and a rural school. 
The median percentiles of the four city schools were 
58.5; 58.5; 47; 44.5; for the village school, 30; and for 
the rural school, 17. Differences in the actual native 
ability of the various groups examined and not differ- 
ences in the methods of teaching and the like are pre- 
sumed to be the reason for this variation. 

A comparison of two similar cities is made by 
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Pressey (19), involving 1049 cases in City A and roog 
cases in City B, made up of children in grades III to 
the first year of high school. The two cities show much 
the same type of pupil material although there are 
great differences between schools in each city. The 
percentage of children in City B scoring at or above 
the median of City A at each age is: 


Age So O eslOn sits lore 1G aE A Tce lO 
Per cent Dee 50. bi LAT esd oan AT, ECOL SSO 


A slightly greater percentage of cases than the 10 per 
cent expectation in City B fall below the ro percentile 
score of City A at the ages for which the results are 
more reliable. 

Coxe (21) reports the results of the Otis test given 
to 24 sixth grades in 24 elementary schools in Cincin- 
nati. The average score ranges from 61.8 to roo.1, or 
in terms of mental age from 10.8 to 13.10, and yet all 
these children are supposed to be covering the same 
curriculum. 

Dickson and Norton (21) gave an abbreviated form 
of the Otis test to 1043 eighth grade pupils in 29 
schools. The median scores for these different schools 
ranged from 48 to 109 with a median score for all 
pupils of 83. Here again we see the tremendous differ- 
ences in mental make-up from school to school. Indi- 
vidual scores range from 14 to 152 points, and yet the 
pupils represented by this tremendous range in ability 
are all in the same grade and are all supposed to be 
doing the same work. Comparisons with sixth and 
ninth grade pupils are made, and the authors say, “ It 
is evident that ability as measured by the test in the 
eighth grade classes in some of the schools is equal to 
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that in a freshman class which has survived a year in 
high school and is just ready to begin sophomore work ; 
while the ability found in other eighth grades is no 
better than that of groups of children who have not 
yet completed the sixth grade. If the test means any- 
thing in terms of ability to do school work, certainly 
the actual accomplishments of the different classes grad- 
uating in January, 1920, must have varied widely.” 

A survey of all the schools in a small city by means 
of several intelligence tests was made by Holley (20). 
In all, 2030 children in all grades in the eight elementary 
schools and the one high school in the city were tested. 
Although there are differences in the median scores for 
the same grade from school to school, the differences are 
not very striking. Evidently the mental make-up of 
the various sections of this city is fairly similar on the 
average. Again a study of the tables showing the dis- 
tribution of the I. Qs., as calculated from several group 
tests combined, for each school and each grade sepa- 
rately, shows great similarity from school to school. 
There are, however, great variations among the grades. 
The highest median I. Q. for any one grade is 117 and 
the lowest 93. The percentage distribution of I. Qs. for 
the total 2030 cases is: 


1.-0. Per cent Pupils 
150-9 0.2 
140-9 1.0 
130-9 4.0 
120-9 11.4 
110-9 22.9 
100-9 26.3 
90-9 19.7 


80-9 8.9 
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79-9 4.0 
60-9 1.4 
50-9 0.5 


The median I. Q. is 1.06. The distribution is fairly 
symmetrical with a slight skewness towards the higher 
I. Qs. The town is a university town and this may 
account for the higher percentage of brighter pupils as 
contrasted with the backward group. 

An extensive survey of the schools of Utah is reported 
by Snoddy and Hyde (21) in which more than 15,000 
children were tested. The differences in mental ability 
of different schools or communities are not given and 
the authors content themselves with total distributions 
of those taking the elementary and those taking the ad- 
vanced examinations respectively. The two curves for 
these groups show very close approximations to the nor- 
mal probability distribution. 

Comparison of City and Country Children. — Book 
(18) uses the results of a survey of 1165 children in 
several schools in grades III to VIII to draw a compari- 
son between city and country children. The median 
scores for each age for the two groups are as follows: 


Age City Country 
8 67 50 
9 74 58 
10 93 62 
II 105 89 
12 116 97 
im} IAA S 107 
14 122 IIO 


rs II5 117 
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Thus at each age, with the exception of age 15, the 
elementary school children of the city show higher in- 
telligence scores than these of the country. The author 
remarks, “If we take the years 8 to 13 inclusive for the 
city and country we find that only 24 per cent of the 
country children rate above the medians for the city and 
only 2 per cent score above the highest ro percentile 
of the city children. Of the country children 27 per 
cent rate below the lowest 10 percentile for the city.” 
Whether the difference as suggested here is true of the 
country as a whole as compared with cities in general, 
we do not know. Pintner’s comparison of schools men- 
tioned above showed the village and rural schools be- 
low the city schools, and other workers have suggested 
the same thing. The difference between the two groups 
reported by Book is very great and some of it, but 
probably not all of it, may be due to the fact that the 
city with which comparison was made is a small city in 
which a university is located. Nevertheless, what data 
we have at the present time would lead to the conclusion 
that rural districts stand lower in intelligence than urban 
districts. 

Overlapping in Ability. — Madsen’s (22) tests of 
12,000 children bring out strongly the facts as regards 
the overlapping of ability among children in different 
grades. He also uses the data to show the well-known 
fact that the older children in a given grade are the 
duller and the younger are the brighter. He shows for 
each grade facts similar to those which we give below 
for grade IV: 
ia Average I. Q. at age 

8 Q “10s Are rs 14 
142’ 107 +861 629550) .50 46 
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In this grade the youngest children have an average 
I. Q. of 142 and the oldest of 46. There is, of course, 
no criticism necessarily implied in this sort of distribu- 
tion, provided the mental ages of the children are more 
or less equal. In the above distribution this is not the 
case. Turning the data into mental ages and considei- 
ing age 8 as equivalent to 8 yrs. 6 mos., and so on for 
the other ages, we get the following facts for grade IV: 


Average M. A. at age 


8 iQue tO Aik 12 Eo aA 
12 G02 40,00, 912-0 7.00 a7 0 0.6 


Here again we see that the younger children of C. A. 
8, 9 and io are in absolute intelligence above the older 
children of ages 11, 12, 13 and 14. If, as Terman says, 
a mental age of 10 should be the standard for grade IV, 
we might expect the following I. Qs. for children of 
different chronological ages: 


Average I. Q. for age 
8 Cure TOME A 2a 1S eA 
Tip 2054.05 67. SO. ar 00 


A comparison of this ideal arrangement with the one 
actually found by Madsen shows much less difference in 
the spread of I. Qs. for the different chronological ages. 

Terman (22) discusses this problem of overlapping 
or the heterogeneity in intelligence within a given grade 
and shows many sample distributions. He says, “The 
condition may be summed up by the statement that, 
in general, from 20 to 25 per cent of the pupils of a 
given grade have attained a mental age about as high 
as the median mental age of the next higher grade, while 
the lowest 20 to 25 per cent in the same grade are about 
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as low in mental age as the median for the next grade 
below.” 

Classification in Practical Use. — The work of Brooks 
(22) may be mentioned as a good example of the use 
of group intelligence tests in a school district by a prac- 
tical school man in the field. His distribution of 592 
children according to grade and ideal mental age (allow- 
ing two years as normal for each grade, e.g., M. A. 6 
to 7.11 for grade I, 7 to 8.11 for grade II, etc.) shows 
89 cases or 15 per cent of the pupils working “ above 
or below their mental capacities. Of these 7.1 per cent 
are working. above or trying to, and 7.9 per cent are 
working below.” He then goes on to show how to im- 
prove the grouping of the children taking into considera- 
tion the practical necessities of the school situation. He 
shows a decided preference for the intelligence test as 
contrasted with the achievement test for classification 
purposes. 

The educational achievement of children in grade 
VIIB sectioned on the basis of intelligence tests is re- 
ported by Theisen (22). After one semester’s work 
the classes were tested by means of standard educa- 
tional tests and the brighter sections were shown very 
definitely to have covered much more ground than the 
others. Most interesting in this report are the com- 
ments of the teachers upon this method of sectioning 
classes. 


B. Hicu ScHoots 


General Surveys. — One of the most extensive surveys 
of high school pupils by means of intelligence tests is 
that undertaken by Book (22), who tested 6188 seniors 
in 320 high schools in the State of Indiana. This cross- 
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section of the high school seniors of the state shows 
some interesting results. For purposes of rating, arbi- 
trary intelligence grades A, B, C, D, E, F are assigned 
and the percentage of seniors at each grade is as follows: 


inteliigence’Grade’" A. BC D° E F 
Percentage Sr Gat 525 13) -12-—# 


As in the elementary schools, so also in the high schools 
we find enormous differences in the mental make-up of 
different schools and of different communities. To 
quote the author: 

“rt, In some schools all members of the senior class 
possess a superior or very high grade of intelligence. 
That is to say, all members of the class will be rated 
A or B, or A, B and C+. 

“2, In other schools all members of the senior class 
rank very low, none scoring above the median for the 
state. In a few schools the entire senior class would 
make scores which entitled them to only a D, E or F 
intelligence rating. 

“2. In still other schools a large proportion of all the 
senior class may possess a C, or average grade of mental 
ability. 

“4. Ina fourth type of school there is a marked irregu- 
larity among the members of the senior class. Some in- 
dividuals possess very superior mental ability. Other 
members of the same class will merit a ranking of E — 
or F. This situation is much more likely to be found 
in the smaller high schools. The larger high schools 
are better graded and seem to have eliminated all in- 
ferior students before they reach the senior year.” 

Comparing communities instead of individual schools, 
great differences in intelligence are likewise found. 
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Book gathered information from the pupils as to whether 
they were planning to go to college or not, and he found 
that pupils of all grades of mental ability from the 
highest to the lowest were planning to continue their 
education in college in about equal numbers. ‘“ Almost 
as many students possessing E and F grades of intelli- 
gence are going to college as merit a ranking of A+ 
or A.” Unfortunately for the colleges many of the 
brightest students were not planning to go to college 
at all. Of those rated A+, 22 per cent, A 24 per cent 
and B 28 per cent did not expect to go to college; 
while of those ranking D and E, 64 and 62 per cent, 
respectively, intended to go to college. The average 
rating of those intending to go to college is only slightly 
higher than that of those not intending to go. We seem 
to be failing, therefore, in seeing to it that the best in- 
telligence of the high school is given a college education. 
This is surely important, regardless of what our attitude 
may be with reference to encouraging or discouraging 
those of inferior intelligence in their college intention. 

The school progress of these high school students 
reveals the fact that in general promotion is controlled 
by the calendar rather than by ability or accomplish- 
ment, and this to a greater extent than in the elementary 
schools. “It seems to be a habit of high school offi- 
cials to keep their students in the high school for four 
years regardless of their ability to do the work.” And 
again, “Most individuals possessing superior or very 
superior intelligence have been only regularly promoted 
by the high school.” 

An analysis of the vocational ambitions of these 
seniors is interesting and shows the great need of ad- 
vice and guidance. As far as their choices are con- 
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cerned, we note that the average score of the boys select- 
ing science, the ministry and journalism is the highest; 
whereas those selecting medicine, business, farming, 
stenography or a skilled trade rank lowest. In this con- 
nection it is interesting to note the low position of medi- 
cine in view of the relatively low standing of the medical 
officers in the army. There are many other items of 
interest in Book’s survey and we shall have occasion to 
refer to some of them later on. 

Differences in the intelligence of different cities and 
in different schools of the same city are shown by 
Madsen’s (21) survey by means of the Army Alpha test 
of 7168 students in four cities. The median scores re- 
ported by him are as follows: 


Omaha 
a rT <a 
Madison Rockford Sioux City Central Commerce South 
Seniors 121 124 138 135 III 110 
Juniors 122 120 130 QO? 102 118 
Sophomores 109 107 122 122 94 II4 
Freshmen 96 94 108 107 85 93 


In each city there is an increase in score as we ascend 
from the freshmen to the seniors, with the exception 
of the Madison seniors. The less intelligent students 
are eliminated from year to year. The differences be- 
tween cities are marked, Sioux City being much superior 
to Madison and Rockford, and showing about the same 
median scores as the Central High School at Omaha. 
The differences between the three Omaha schools are 
greater than those between the first three cities. 

Many other reports of intelligence tests of high school 
pupils show much the same results as we have given 
below, and these reports must serve as samples. 
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Comparison of City and Country Children. — A com- 
parison of city and country high school children shows 
a similar superiority of the city children as we found 
in the case of elementary school children. Hinds (22) 
gives the following results in terms of the coefficient of 
brightness on the Otis test: 


Median Intelligence No. of Schools 


City High Schools 100.5 164 
Affiliated Town Schools —_98.0 290 
Small Town Schools 84.4 59 
Rural Schools EO 68 


The author says, “ These tests represented as nearly 
average groups of students in each type of school as it 
was possible to obtain. This being the case, the conclu- 
sion seems to be justified that the country child is lower 
in general mentality, as measured by the group mental 
test, than the city child. . . . It should not be forgotten, 
however, that for years there has been a steady migra- 
tion of the country’s best to the city. Lincolns come 
from rural districts, but they never go back.” 

Book’s (22) survey of high school seniors also shows 
that rural high schools rate decidedly lower than the 
city high schools and this is true in every section of 
the state. The median scores on his test are as follows: 


Northern Central Southern 
City 141 I4I 136 
Rural 134 135 130 


He warns us, however, that we must not forget that 
children of all degrees of intelligence are found in all 
types of schools. 

Practical Use of Tests. — The results of intelligence 
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tests in high school have been used for educational 
guidance and for classification, and a few such reports 
may be mentioned here. The most interesting attempt 
to use the tests for educational guidance is reported by 
Proctor (21). Children entering the high school indi- 
cated the subjects they desired to take, their future 
educational plans with reference to college, normal 
school and the like, and also their vocational ambitions. 
In addition to this, the educational counsellor had a 
record of their grades in the elementary school as well 
as their intelligence ratings on the Army Alpha and 
Stanford-Binet Tests. The tests function as one item 
in helping to guide the students in arranging their course 
of study. Proctor gives many interesting samples of 
individual cases, and then compares the first year’s work 
of a “ guided ” group of children with another group of 
“unguided ” cases. The facts are as follows in terms 
of per cent: 
Failed 1 Failed 2 
Out at Work Out by Transfer Subject or More 
Guided 4.5 9.1 18.2 0.0 
Unguided 12.1 136i 30.8 10.3 


The two groups were practically equal in intelligence, 
having median I. Qs. of 105 and 108. Evidently guid- 
ance in the choice of studies has saved many from fail- 
ure or elimination from school, and, as the author says, 
“it is certain that the methods applied in this instance, 
if employed in any high school, would prove greatly 
superior to the wasteful trial and error methods that 
now prevail.” In the same study Proctor gives the 
median I. Qs. for various groups of high school students, 
as follows: 
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First year students 105 
High School graduates TF 
Those going to college 116 


The lower limits in terms of I. Q. below which there 
is little chance for success in high school or college, as 
at present organized, should be found, in order to help 
the educational counsellor in his work. 

The classification of eighth grade pupils on the basis 
of intelligence tests is reported by Dickson (20) and 
their success in high school studied. Two groups, “ reg- 
ular ” and “ accelerated,’ were formed and the “ accel- 
erated”” group covered the eighth grade work in one 
semester. After a year’s work in high school the “ ac- 
celerated ” were compared with the regular high school 
students with whom they had been competing and were 
found to be quite superior in scholarship, in spite of 
being 17 months younger. Dickson also reports sec- 
tions in English, algebra and arithmetic formed on the 
basis of intelligence tests, and quotes the testimony 
of teachers with reference to the value of such classifi- 
cation. 

There are many other studies describing experiments 
in classification and the results seem uniformly to be 
good. These samples, however, must suffice here. 


ComBINED MENTAL-EDUCATIONAL TESTS 


The methods proposed by various workers for combin- 
ing intelligence and educational tests in school measure- 
ment have been discussed in Chapters IV and VI. All 
these suggestions are relatively new and so far very few 
studies showing actual use in school work have been 
reported. We shall give a brief description of a few. 
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Pintner and Marshall (21), using the scheme of men- 
tal and educational indices, report results from 56 schools 
of various sizes, both city, village and rural. They 
show how the combination of mental and educational 
tests may be used to pick out the children who are not 
working up to mental capacity, and in the same way 
classes and entire schools not making use of all the in- 
telligence possessed by their pupil material may be dis- 
covered. They go on to point out that this double 
measure is the only fair way to make comparisons as 
to the relative efficiency of different schools or school 
systems. The usual comparison between schools as to 
gross educational accomplishment is not a fair measure 
of efficiency. They show how schools vary extraordi- 
narily in the extent to which they are utilizing the in- 
telligence of their pupils. In general, children possess- 
ing superior intelligence are the ones who are not 
working up to possible accomplishment, and the final 
verdict is that our educational system is failing to make 
use of vast stores of intelligence which lie hidden and 
undiscovered. 

Murdoch (22) reports the Achievement Quotients of 
all pupils in grades III to VIII in a private school. 
Separate A. Qs. for reading and arithmetic were calcu- 
lated. Because very high and very low scores on our 
educational tests do not have equivalent educational 
ages, the author was forced to make hypothetical ex- 
tensions of the scales at both ends. This is the diffi- 
culty and drawback of the combined educational age and 
mental age method upon which the A. Q. depends. The 
author’s results show most of the class A. Qs. in reading 
above 100, and in arithmetic 4 above 100 and 6 below. 
The A. Qs. were found useful in helping to reclassify the 
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children. ‘ Often it [the A. Q.] was particularly useful 

in indicating that some pupil already at the 95 or 100 
_ percentile for his grade should be advanced to a higher 
grade, because his A. Q., in spite of his high grade 
standing, was low.” She further finds that in the case 
of many gifted children more accomplishment should 
be demanded because their A. Qs. were far below roo. 
The A. Q. also indicated children who required special 
testing, and lastly, it was used to evaluate the teaching 
efficiency of the teachers. 

That the classification of pupils into homogeneous 
groups helps to raise the A. Qs. is pointed out by Tor- 
gerson (22). A sixth grade showed an increase in read- 
ing ability from an A. Q. of 114 to 162 during one 
semester when pupils were classified according to intelli- 
gence, as contrasted with an increase from roo to 114 
the previous semester when they were not so classified. 

The Achievement or Accomplishment Quotient is 
stressed by Stebbins and Pechstein (22) as being the 
best measure of the efficiency of the teacher. Children 
in grades IV to VII were tested by means of an intelli- 
gence test and several educational tests. The median 
A. Qs. for the various grades show that’ in general those 
made up of the duller pupils receive the higher A. Qs. 

These are samples of the newer type of work, that is 
now being done, in the application of intelligence and 
educational tests in the school. In the future the school 
survey will have to take into account the intelligence of 
the pupil-material. No real evaluation of school work 
can be obtained without an intelligence rating of the 
pupils. 
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RELATION OF INTELLIGENCE TO ACHIEVEMENT 


Almost all the studies mentioned in this chapter and 
very many others discuss the relationship between the 
results obtained on the intelligence tests and educational 
achievement, be the latter measured by objective edu- 
cational tests or by school marks or by teachers’ esti- 
mates of ability. A detailed discussion of the literature 
on this subject would require almost a book in itself. 
We can only give here a random sampling of the results 
obtained. 

One of the most detailed and elaborate studies is re- 
ported by Gates (22). School achievement was meas- 
ured by means of three objective educational tests in 
grade I to about 16 in grades III to VIII. Intelligence 
was measured by the Stanford-Binet and by seven to 
ten group intelligence tests, both verbal and non-verbal. 
The correlations of the educational tests with the three 
types of intelligence tests are as follows: 


Non-Verbal 
Grade Binet Verbal Group Group 
I 36 hs 30 
II 44 oes 23 
Il 47 65 22 
IV 42 54 22 
Me 51 49 17 
VI 67 57 29 
Vil i 52 08 
Vill 47 -15 


There were about 20 pupils in each grade. 

Burt (21) does not give his results for each grade 
separately. He reports a correlation of .91 between 
the Binet tests and school work for 689 children rang- 
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ing in age from 7 to 14. The partial coefficient, with 
age constant, is .68. 

Some correlations between intelligence tests and high 
school marks are as follows: 


Author Coefficient Group No. of Cases 
Book (22) 28 High School Seniors 5748 
Book (22) 47 . € 124 
Proctor (21) 55 Freshmen 107 

PSE) 334 Cine hiPupils 494 

“ (21) 4I 79 ce (a9 480 


Madsen (21) 40 Average, Grades IX to XII 428 
West (21) 60 « iq: WEG Els 173 
Miller (22) 52 High School Freshmen 55 


Some examples of correlations between intelligence 
tests and specific subjects may be quoted. Gates (22) 
found the following correlations between Binet tests and 
certain subjects measured by educational tests in three 
grades as follows: 


Grade Reading Arithmetic Spelling 
IV 36 35 II 
Vv 4I 25 37 
VI 69 30 45 


For a large group of children, age 7 to 14, Burt (21) 
reports correlations between the Binet and school marks 
as follows: 


Composition 63 
Reading 54 
Dictation 52 
Arithmetic (Problems) 55 
Arithmetic (Mechanical) 41 
Writing Oe | 
Drawing 15 


Handwork 18 
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Hollingworth (18) in a study of spelling reports cor- 
relations of 16 to 47 for various groups of children be- 
tween Binet tests and spelling ability. 

For high school subjects Book (22) reports correla- 
tions as follows between intelligence tests and: 


English 44 
Mathematics OG 
History 25 
Chemistry 52 
Latin 26 


Bright (21) reports correlations between a group test 
of intelligence and school marks as follows: 


Latin 65 
English 72 
Algebra 50 
Handicraft 36 


Proctor (21) reports a correlation of 46 between Binet 
tests and algebra. 

We note, therefore, in practically every case a positive 
correlation between educational achievement and intelli- 
gence. The coefficients range from very small ones to 
very high ones. Coefficients between 30 and 60 seem to 
be most frequent. The great variation in these coeffi- 
cients is due to many factors, such as, the homogeneity 
or heterogeneity of the group, the reliability of the edu- 
cational ratings, the great differences in the intelligence 
tests used, the range of ages included in any one group, 
the thoroughness with which education and intelligence 
have been measured in each case, and other similar 
factors. In general, however, the results clearly indi- 
cate that the thing measured by our intelligence tests is 
one of the factors making for success in school work. 
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Conclusions. — It is evident from the survey in this 
chapter of the use of intelligence tests with school chil- 
dren that such tests are at present being used very 
widely and for many different purposes. They have not 
yet come to be considered an integral part of every 
school system, but the time is not far distant when they 
will be considered as essential for the health, happiness 
and advancement of every child, just as a good school 
system now considers as necessary, physical examina- 
tions, adequate physical exercise, suitable buildings and 
equipment, adequately trained teachers, and the like. 

At present tests are being used for the purpose of 
classifying children into more or less homogeneous 
groups. Often this results in the formation of separate 
fast or slow sections, not in the sense of extra sections 
for the deficient and the very superior, but simply as © 
being relatively quicker or slower than the middle or 
normal group. All reports of such classification are 
favorable, and justice is being done to all types of chil- 
dren by this procedure. The teacher is helped, for her 
work becomes more uniform and even. She is not con- 
tinually distracted by the maladjusted child. Discipline 
is greatly improved, for sufficient interesting work will 
keep the child out of mischief. A natural corollary to 
this movement of sectioning according to ability will 
be the gradual differentiation of the course of study in 
terms of the capacities of the various groups of pupils. 
Little has been done in this respect, but the indications 
are that attempts in this direction will be made now 
that the individual differences of pupils have been so 
clearly demonstrated. 

The results of intelligence tests are also being used to 
help determine the promotion, acceleration or demotion 
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of pupils. The re-adjustment of a whole school or the 
proper adjustment of an individual is greatly helped 
by an adequate intelligence measure. Children may 
often be stimulated by promotion or acceleration, even 
though their school work is none too good, if they pos- 
sess the requisite amount of intelligence. We have 
noted again and again the reports of bright children not 
working up to capacity and the reaction that often oc- 
curs when they are confronted with tasks that challenge 
their ability. Demotion of the slow who have been 
pushed along by a mechanical system of promotion is 
seldom reported by workers and it seems to be regarded 
as of questionable value. If so, it means that in future 
we must be more critical of our methods of promotion 
and not allow the dull child to move on to higher grades 
’ simply because of his chronological age, and by so doing 
to become a burden to the teachers in those grades. 

A third use of intelligence tests that we have noted 
is in the fields of educational and vocational guidance. 
All are agreed that intelligence tests are simply one 
item in helping to give educational and vocational ad- 
vice. They can, however, be made to function admir- 
ably if judiciously used. Because a child has a certain 
I. Q., there is no reason to believe he will follow with 
profit a certain type of training or make good at a 
certain job. Interest, desire, will-to-succeed, previous 
training and many other factors enter into the problem. 
But, unless he has a certain I. Q., we may now say, 
with a fair degree of certainty, that his chances for suc- 
cess in this educational course or in that vocation are 
very small or zero; and conversely, if he is above a 
certain I. Q., we may encourage him to go on with cer- 
tain studies or to pursue certain ambitions. 


260 INTELLIGENCE TESTING 


A fourth use of intelligence tests, particularly when 
combined with educational tests, is the adequate rating 
of schools and teachers. In addition, their possibility 
for adequately measuring the value of different methods 
of teaching is indicated. So far relatively little has 
been done along these lines in actual school work. 
However, we now know that the quality of the pupil- 
material must be taken into account in measuring the 
efficiency of a school or teacher or the value of a 
teaching method. Undoubtedly the near future will see 
much work with combinations of intelligence and educa- 
tional tests. 

Apart from these practical uses of intelligence tests 
in the schools, this chapter has described the impor- 
tance of test results in indicating the individual differ- 
ences among children. The presence of such differences 
has, of course, always been more or less recognized. 
We are now, however, measuring them accurately for 
the first time, and the differences are greater than was 
ever suspected. Schools and classes differ radically in 
the intelligence caliber of their pupils and so do com- 
munities. Light has been shed upon the much debated 
question of the relative intelligence of city and country 
children, and, so far, both in the elementary and in the 
high school, the verdict seems to be in favor of the city 
child. But the work in this field is only beginning and 
the future should see important studies in community 
differences. Geographical, economic and industrial con- 
ditions are not the only reasons for the success or fail- 
ure of communities, towns or cities. The mental make- 
up of the inhabitants will surely be shown to be of 
great and far-reaching importance. 
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CHAPTER XII 
THE COLLEGE STUDENT 


The college student has from the very beginning pre- 
eminently been “the dog” upon which the psychologist 
has experimented in the laboratory. Working almost 
always in a university the psychologist has found an 
abundant supply of willing and valuable observers 
among the student body. The science of psychology is 
greatly indebted to their help and assistance, and they 
themselves have likewise profited by this closer and 
more intimate contact with psychology. It is not sur- 
prising, therefore, that we should find mental testing 
of college students at a very early date in the history of 
our subject. As we have indicated in Chapter I, the 
work was begun very early by Cattell, who in 1890 re- 
ported results of tests on students at the University 
of Pennsylvania, and again in 1896 on students at 
Columbia. | 

The first tests used were of a decided sensory and 
motor type and were mostly given as individual tests. 
Later on more distinctively mental tests were employed, 
both individual and group, until in recent years the 
group intelligence test, as we now know it, is most com- 
monly used. Our treatment of the vast amount of work 
on the testing of the college student must necessarily be 
somewhat sketchy. It would be impossible and unnec- 
essary to give a minute description of all the studies. 
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We will divide this chapter into the following sections: 
i. Miscellaneous group and individual tests, under 
which will be included the earlier work before the in- 
troduction of the army tests, as well as some studies 
using miscellaneous tests which have appeared since that 
time ; 

ii. The Army Tests, under which will be given a sum- 
mary of the main results by these tests, or by modifica- 
tions of these, on college students ; 

iii. The Thorndike Tests, used at Columbia University ; 
iv. Conclusions. 

1. Miscellaneous Group and Individual Tests.—It 
might be truly said that there is practically no mental 
test which has not been tried out on college students, 
and very few upon which we do not have reports of 
some sort or other. The reports range from a few tests 
tried out on a few students to many tests tried out on 
a great number; from studies of an incidental nature to 
studies in which a group of students has been intensively 
tested. All of the studies are more or less concerned 
with the reliability of the tests, but particularly with 
the problem of the value of psychological tests for pre- 
dicting success in college work. We find, therefore, a 
great many correlations between test results and aca- 
demic grades. A sampling of such correlations is given 

(below. In this list the coefficient of correlation is often 
\an average of several coefficients between tests and dif- 
ferent academic subjects. Sometimes it refers to only 
a few subjects and a limited class of students, such as a 
group of freshmen; at other times it may be obtained 
from a combination of many academic grades or may 
contain students of several college years. All of these 
factors will, of course, affect the coefficient. 
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Correlation between Tests and Academic Grades 


Author Coefficient 
Wissler (or) 09 
Calfee (13) 23 
Rowland and Lowden (16) 37 
Waugh (16) 4I 
Bell (16) Zui 
Hollingworth (16) 50 
Kitson (17) 44 
King (17) 27 
Haggerty (18) 65 
King and McCrory (18) 38 
Uhl (19) 43 
Rogers (20) 55 
Carothers (21) 20 


It will be noticed that the great majority of coefficients 
are below 50. Coefficients of correlation between certain 
tests or particular groupings of tests and specific aca- 
demic subjects vary around the coefficients given in this 
list from negative coefficients up to high positive co- 
efficients of about 90, but in general the relationship 
between psychological tests and academic success is not 
very high. There are many other important elements 
entering into success in college studies besides the one 
of intelligence. Furthermore, the college student is very 
homogeneous in general intelligence as compared with 
the population at large, and this homogeneity of the 
group diminishes the correlation. Nevertheless, as 
many of the authors point out, the results of judiciously 
chosen tests may help very decidedly, along with other 
facts about the student, to advise the student as to his 
work and to help the administrative officers in prob- 
lems of dismissal or suspension. Kitson’s (17) sugges- 
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tions in reference to vocational guidance are valuable 
here. Carothers’ (21) psychographic charts show well 
the variations in different abilities in the same individ- 
ual, and her suggestions as to personal interviews with 
students to discuss the results of the tests are valuable. 

Some work has been done in comparing the results of 
tests with estimates of intelligence. Usually these esti- 
mates are the ratings of students by one or more in- 
structors. Some of the results obtained are: 


Correlation between Tests and Estimated Intelligence 


Author Coe ficient 
Hollingworth (16) 61 
Kitson (17) 57 
Uhl (19) 36 
Thurstone (19) 60 


These coefficients are of much the same magnitude as 
those between tests and academic grades. Estimates of 
intelligence, as well as academic grades, are themselves 
very unreliable and this unreliability tends to lower 
the correlations. Thurstone (21) says, “I have found 
that instructors’ estimates, on account of their unreli- 
ability, are, in general, unsuitable as a criterion by 
which to judge the predictive value of a mental test. 
The several instructors’ estimates for the same student 
vary considerably more than the corresponding scholar- 
ship grades.” 

Two studies using the Binet Tests with college stu- 
dents are reported. The number of Binet tests valuable 
for adults is small. Their wide dissemination among 
college students makes them of little general value. 
They do not seem to correlate any higher than the gen- 
eral run of tests. Caldwell (19) reports a correlation of 
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44 between the Stanford-Binet tests and academic 
grades. Between the same tests and estimates of in- 
telligence, a correlation of 47 is reported by Caldwell 
(19), and of 53 by Downey (17). Caldwell finds the 
I. Q. procedure for adults unsatisfactory and says 
“there should be some means for denoting higher adult 
I. Qs.” But, surely, it would seem wiser to abandon 
the I. Q. procedure altogether for adults and particularly 
for college students. 

One of the most extensive surveys of college students 
is reported by Thurstone (21). His Intelligence Test 
IV has been given to 6805 Engineering Freshmen, 5495 
Liberal Arts Freshmen and to 1575 Normal School 
Freshmen. Only a preliminary report of these results is 
at present available. The distribution curves for the 
engineering and for the liberal arts freshmen are very 
similar with a slight advantage in favor of the former 
group. The normal school students fall decidedly be- 
low the other two groups. The average score for the 
normal school students is about 75, while that for the 
arts students is 87, and for the engineers 89. The dis- 
tribution tables showing the scores for each college indi- 
cate the wide individual variations that exist among the 
students, as well as the differences that exist among Be 
colleges yee 

2. The Army Tests in Colleges. —'The most popular 
group test for college students up to the present time 
has been the army test. During and immediately after 
the war it was given in a great number of colleges. A 
comparison of the median scores reported for various 
groups of college students is interesting.’ 


1 Many of the data presented here are taken from Memoirs of 
the National Academy of Sciences, Volume XV, 1921. 
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College Median No. of Cases 
Massachusetts Agricultural (men) 150 154 
Brown University (men) 142 210 
Syracuse University (both sexes) 142 786 
Colorado College (men) 142 148 
Colorado College (women) 142 178 
Rutgers College (men) 138 358 
Johns Hopkins (men) 137 140 
Notre Dame (men) 137 321 
Ohio State University (both sexes) 136 5950 
Penn State College (both sexes) 132 847 
University of Minnesota (men) 129 534 
University of N. Dakota, (women) 129 117 
University of Minnesota (women) 128 354 
Southern Methodist (men) 127 162 
University of Idaho (men) 125 274 
Southern Methodist (women) 123 159 
Colorado Teachers College (women) 122 266 
University of Florida (men) 120 215 
University of Idaho (women) 117 169 
Lincoln Memorial (men) 86 171 
Atlanta Southern Dental (men) 80 184 
White Officers in the Army 139 15385 


This list does not pretend to be exhaustive. Undoubt- 
edly many more groups of college students have been 
tested and many workers have not published their re- 
sults. The list, however, gives a fair indication of the 
results in general. There is naturally some difference 
in the medians of the various groups. Some of this dif- 
ference may be due to the composition of the groups, 
whether made up of freshmen, seniors and the like, or 
otherwise selected; some of it may be due to a differ- 
ence in the form of the test used; but some of it is un- 
doubtedly due to the different caliber of the student 
body found in different colleges. At the bottom of the 
list is given the median score for officers in the army, 
showing that the mental rating of officers resembles the 
rating of college students, as we should expect. The 
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army test seems to favor men as compared with women. 
This sex difference has been reported by many workers. 
Noble and Arps (20) and Hill (19) report sex differ- 
ences for each college year and in both reports the men 
exceed the women by a few points at each year. The 
difference is extremely small but always present. It is 
very doubtful whether this represents a real sex differ- 
ence. The general opinion seems to be that some of 
the tests are more suited to men than to women. 

A comparison of the median scores of students in 
different colleges in a university is given by Noble and 
Arps (20), and we may compare their results with those 
reported for a few colleges at the University of Illinois: 


Ohio State Illinois 
Median Cases Median Cases 

Graduates 157 152 154 161 
Commerce 147 52 143 539 
Medicine 142 I4I aes ae 
Law 142 I4I a e 
Engineering 141 1392 144 755 
Agriculture 133 859 139 385 
Arts 13 1966 145 1410 
Education 133 382 ae Bs 
Pharmacy 125 109 

Dentistry II5 152 

Vet. Medicine 112 93 


Both reports place the graduate schools at the top of 
the lists by a very appreciable margin. There is no 
agreement between the two reports as to the standing of 
the four other colleges, where we have comparable data. 
At Ohio State the professional schools range themselves 
about equally above and below the median for the Arts 
College. Undoubtedly there are selective influences at 
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work in determining the student body of a college and 
these influences may not be the same at each university. 
At Ohio State the relatively low standing of the stu- 
dents in Dentistry and Veterinary Medicine corresponds 
with the low standing of dental and veterinary officers 
in the army. The medical group, however, is above the 
engineering group at the university, which was notably 
not the case in the army. 

How do the intelligence ratings on the army tests 
correlate with the students’ work in college as evi- 
denced by his class marks? Numerous correlations are 
reported: 


No. of 
Coefficient Cases Class 

Bridges (20) a5 436 All classes 

15 36 Graduates 

38 100 Seniors 

35 100 Seniors 

29 100 Juniors 

29 100 Sophomores 
Colvin (19) 45 212 Freshmen 
Stone (22) 44 633 Freshmen 

33 633 Freshmen 

50 622 Freshmen 
Van Wagenen (20) 46 84 Sophomores 

50 84 Sophomores 
DeCamp (21) 4I 320 Freshmen 


These are typical of the results usually obtained in 
comparing the intelligence ratings with academic grades 
for all subjects for one or more semesters. The lowest 
correlation is 15, but this seems to be a decided excep- 
tion. In general they fluctuate between 30 and 50. If 
we compare these coefficients with the coefficients for 
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the miscellaneous groups of tests given on page 267, we 
note a much greater uniformity in the results from the 
army tests. In both lists, however, most of the co- 
efficients lie between 30 and so. The army tests do 
not seem to correlate more highly than some other 
groups of tests. They have, however, the advantage 
over most of the tests previously reported in being 
easy to give and score and economical in time. 

Stone (22) reports coefficients of correlation between 
the army test and separate freshman subjects. They 
are all positive and range from .11 to .50. He also 
attempts an analysis of the different tests of the whole 
scale, and concludes, “all in all, the present Alpha 
would, from the standpoint of elective advisory pur- 
poses, seem to be as random an agent as the traditional 
campus method of selecting courses.” Davis (21), using 
the regression equation obtained after correlating the 
army test with total grades, would make use of it in 
estimating whether a man is working up to his ability 
or not, but reports no practical use of this scheme. The 
most pessimistic attitude with reference to the use of 
the army tests is expressed by Bridges (22), who sum- 
marizes his experience with the work at Ohio State and 
concludes that the tests at present are of practically 
no value in university work. Instead of these general 
group tests, he recommends detailed psychological and 
psychiatrical examinations of special problem cases. 
Van Wagenen (20) is much more hopeful as to their 
possible value in college work. His analysis brings out 
the fact that “over fifty per cent of the students will 
not change their standing in academic marks from their 
standing in the army test by more than one-half sigma 
unit or by more than one-fifth of the range of the scores 
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of college students or by more than a change from a D 
to a C, or from a C to a B, as these marks are given 
to college students.” He feels, however, that the tests 
“prove least useful just where reliable results from 
their use are most needed; namely, in eliminating those 
most likely to fail in their college work and in selecting 
for special groups those who are most likely to attain 
the higher degrees of success.” And further, “ there is 
yet, however, far too large a discrepancy between the 
positions attained in the Army Tests and those achieved 
in academic marks to warrant the use of the Army Tests 
for purposes of rigid selection.” Van Wagenen is hope- 
ful that modifications and changes in the tests may lead 
to greater predictive value. 

This work with the army tests in colleges and univer- 
sities, although extensive, has been more or less experi- 
mental in nature. Unpublished accounts of the work 
in several universities indicate that practical use is be- 
ing made of the results to some extent. Men with high 
intelligence ratings and low college grades are reported 
to improve frequently when confronted with the facts. 
Deans and other administrative officers take the intelli- 
gence rating into consideration when dealing with aca- 
demic delinquents and cases of probation, dismissal, re- 
instatement, petitions to carry extra work and the like. 
The extent to which students of low intelligence are 
consuming administrative time and energy is shown by 
the report from Ohio State, in which 81 per cent of the 
delinquents in a certain college were found to be stu- 
dents with intelligence scores equal to those received by 
the lowest 5 per cent of the whole student body. 

3. The Thorndike College Entrance Tests. — The 
most significant application of intelligence tests to col- 
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lege students at present is the use of the Thorndike 
Tests by the Department of Admissions to Columbia 
College. The test is very much more comprehensive 
and much more difficult than the Army Alpha Test. It 
requires two hours and fifty minutes actual working 
time, and includes some educational tests of a type suit- 
able for high school graduates. Applicants for admission 
to Columbia whose school and character records are 
satisfactory may substitute the psychological examina- 
tion instead of the usual entrance examinations. A cor- 
relation of 65 between the work of the entire freshman 
year and the scores on the mental test is reported by 
Thorndike (21). The test is obviously detecting the 
poorer students, for “of eleven boys at Columbia, re- 
ported to the dean’s office for inability to do college 
work in the early weeks of the year, all had notably 
low scores in the intelligence examination. Of a score 
or more so reported as a result of the mid-term records, 
all but two had low scores. The defective college work 
of these two was by common consent not due to intellect- 
ual defect” (Thorndike, 20). 

Not only for admission, but also for administrative 
purposes are the tests proving valuable. Thorndike (21) 
quotes the Dean of the College as follows: 

“Tn addition to the use of the results of the mental 
tests in admission to college, they have been most help- 
ful in my office as an aid in arriving at a diagnosis of 
academic maladies. A boy who has a poor academic 
record and a low mental test grade generally needs very 
different treatment from the student whose record is 
poor but whose mental test mark is high. And in sev- 
eral cases the mental test has afforded the clue which has 
enabled my office in codperation with the university 
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physician so to advise the boy that he has not only 
escaped being dropped, but has become an excellent 
academic citizen.” 

Wood (23), in describing the work at Columbia, says, 
“Tn 1919 the office of Admissions of Columbia Univer- 
sity inaugurated an experiment for the purpose of dis- 
covering the value of the Thorndike College Entrance 
Intelligence Examination for High School Graduates as 
a criterion for admission to Columbia College. From 
an attitude of healthy, if not severe skepticism toward 
the use of intelligence tests for this purpose, the whole 
college administration came, within the space of two 
years, to consider the intelligence tests as an indispen- 
sable part, not only of the admission machinery, but 
also of the administration of the college in the Dean’s 
Office.” Wood also gives the correlations between the 
intelligence scores and scholarship records of 111 stu- 
' dents who remained in college during two years: 


Freshman Year T = _.63 
Sophomore Year r= .62 
Freshman and Sophomore Years r= .67 


That the intelligence test has higher predictive value 
of a man’s work in college is shown by the following 
correlations with the scholarship record for two years: 


r n 

Thorndike Intelligence Test 67 IIl 
Regents Examinations 64 144 
Secondary School Marks .26 103 


A report of the Thorndike Tests at the University of 
California is made by Breitwieser (22) in which he 
gives a correlation of 47 between the test and the aver- 
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age scholarship grades for the first semester for 273 
freshmen. The same report gives interesting compari- 
sons between freshmen in the various colleges, as well 
as a comparison of the scores for men and women, 
showing the women a few points below the men. 

4. Conclusions. — This survey of intelligence testing 
in colleges and universities shows the widespread use of 
tests at the present time. A list of 29 institutions who 
are using or have recently used intelligence tests is 
given by Whipple (22). By far the most popular test 
up to the present time has been the Army Alpha, which 
has been used by 16 of the 29 institutions referred to 
above. Whipple points out three disadvantages of this 
test, namely, (1) it has been published in several books 
and, therefore, can be bought by a student and studied; 
(2) on the whole, it is somewhat too easy for the aver- 
age college student; (3) it seems to be better adapted 
to men than to women. These disadvantages are being 
overcome by other tests, notably the Thorndike Tests, 
and in the future, the popularity and use of the Army 
Alpha is likely to decrease. 

As to the practical use of intelligence tests in col- 
leges, we may say that at present the work seems to be 
largely theoretical and experimental with a few notable 
exceptions. The amount of practical use of intelligence 
tests is much less in colleges and universities than we 
have found to be the case in elementary and high schools. 
Undoubtedly the practical use will increase as the in- 
struments of measurement become more accurate, and 
as the skepticism of the faculties is overcome. 

Intelligence tests are being used or have been recom- 
mended for use in the following different ways: 
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1. As a means for determining admission to college or 
university. 

2. For the sectioning of large classes into groups of 
more homogeneous mentality. 

3. As helpful in giving educational advice as to the 
classes a student should select or the number of 
hours he should carry. 

4. As an element in the vocational guidance of students 
in helping them decide the profession or occupation 
they should choose. 

5. As helpful in leading to a better understanding of the 
delinquent student or student on probation. 

6. To stimulate the brighter student to work up to 
capacity. 

7. To select the brightest students and guide them in 
their work and choice of a career. 

What we have said before with reference to school 
children applies equally well to college students, namely, 
that the intelligence rating is only one factor in the total 
make-up of the individual. Success in college and in 
after life depends upon much more than merely ab- 
stract intelligence as measured by the ordinary group 
test. What the educational guidance of college men in- 
volves is brought out admirably by Colvin (21, 22) in 
his description of the personnel work at Brown Univer- 
sity. In addition to the intelligence tests, information 
is gathered as to a student’s purpose and aim in lite, 
his academic, vocational, non-academic and reading in- 
terests, his character qualities, his health, his family, 
his previous life, and so forth. Interviews at the end 
of each college year are arranged, in addition to special 
consultations. The psychological test, therefore, is only 
one item, although an important item, in the total pro- 
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cedure. Colvin mentions the following ways in which 
intelligence tests have been found useful: (1) “ They 
throw some light on the question as to whether a stu- 
dent is better fitted for a professional career or for busi- 
ness pursuits.” Men with high intelligence ratings are 
urged to enter professional work, if their other qualifica- 
tions are suitable. Society needs high grade men in the 
professions. (2) The tests indicate to some extent the 
type of mind that a student possesses. They seem some- 
what unfair to men who are plodders, but careful and 
accurate thinkers. (3) They make possible a distinction 
between character qualities and mental alertness, e.g., 
cases of high intelligence ratings and low grades, and 
vice versa. (4) They throw light on the home environ- 
ment and educational equipment of the student, espe- 
cially in the case of those of foreign ancestry. (5) 
They show the presence or lack of scholarly ambitions 
and ideals. (6) They show whether it is desirable for 
a student to continue in college or withdraw. (7) They 
may serve as an incentive to work up to the level of 
one’s abilities. 

We may, therefore, sum up this chapter by saying 
that the large amount of experimental work in intelli- 
gence testing in colleges and universities has made clear 
the possibilities that lie ahead for this sort of work. 
Up to the present time, however, only a few of these 
possibilities have been realized. They will be realized 
in the near future. Intelligence tests will help to select 
a better student body, and discover and develop the 
latent powers that are now often undetected. 
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CHAPTER XIII 
THE DELINQUENT 


Amount of Feeblemindedness. — The problem of the 
psychological make-up of the offender against society is 
one that has always attracted the psychologist. It has 
been felt that in general the criminal or delinquent must 
differ psychologically from the non-delinquent person, 
and it was hoped that such difference would help to ex- 
plain to some extent the nature and causes of delin- 
quency. About the time that intelligence tests were 
being introduced into this country, the belief in physical 
differences between the delinquent and non-delinquent, 
notably the anthropometric measurements of Lombroso 
and his followers, was on the wane. It was natural, 
therefore, that intelligence tests should be tried out on 
delinquent individuals. The first intelligence examina- 
tions were made on inmates of institutions for the feeble- 
minded, but the workers in these institutions were natu- 
rally interested in the problems of delinquency, because 
such problems were continually being forced on their 
attention in connection with the past history of the 
feebleminded children. 

Very early, therefore, in the history of intelligence 
testing, we find reports of such tests given to delin- 
quents, and the study of the mentality of the delinquent 
has been extensively pursued ever since. These studies 
include delinquents of all types, those who are trouble- 
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some in school, those who are brought before a court, 
and finally the convicted delinquent detained in a re- 
formatory, industrial school, jail, prison, workhouse or 
penitentiary. 

The outstanding characteristics of the earlier reports 
was the very large percentage of feeblemindedness found 
among delinquents. Studies showing 60, 70 and even 
as high as 90 per cent of delinquents testing feeble- 
minded were reported, and there was a tendency among 
many to accept these reports at their face value and 
assume that the all-important and, perhaps, only vital 
difference between the delinquent and non-delinquent 
was a difference in general intelligence. A simple solu- 
tion of the vast mass of delinquency would thus be a 
more efficient and thorough-going segregation of the 
feebleminded in the general population. Delinquency, 
however, is not such a simple matter as to be explained 
by any one single cause, such as feeblemindedness, 
alcoholism, poverty, lack of education, or the like. 
This over-emphasis of the amount of feeblemindedness 
among delinquents was immediately questioned by many 
psychologists, and it was rightly pointed out that some of 
it was due to the faulty construction of the intelligence 
scales then available. This was notably the case with 
the Goddard Revision of the Binet Scale, which was 
much too hard at the upper end. It penalized the older 
children, those between ages twelve and eighteen, and 
it is just at these ages that we find most of the delin- 
quents confined in boys’ and girls’ reformatories. 

The amount of estimated feeblemindedness among 
delinquents can best be appreciated from a study of 
Tables IV and V. In these tables some of the investi- 
gations have been recorded. In most of the cases the 
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Taste ITV — DELINQUENT CHILDREN 


Per Cent 
Author No. of Cases 'F. M. 

Pill Goddard y.\. 2.08 (11) 56 93 
Gifford & Goddard ..... (12) 100 66 
Bridgimanwerwretrs ecw. 65 (13) 118 89 
QS gt ot eee ee (13) 172 75 
PXOLN ets oh coherence (14) 100 46 
IBA as Aor aeege ek aon ae (14) 240 66 
IBrOnMer cs mone ose ve cs (14) 505 Oni 
NSU Lenses ey Rewer eee (15) 400 36 
la blellgoot inl ores olay 5 SEIOerOe (15) 229 75 
EPRIMGS a. pesvevencts hs 5S cis (15) 200 62 
VV atiearay's ie ates svekee ssc arose (15) 150 28 
ie eukpysee ee ee eee (a5) (16) . 1000 24-29 
SOUSEA acti Savas eae estas (15) 335 65 
Craner ea. hero siete es (15) 809 (boys) 39 

386 (girls) 72 
Healy .& Bronner ....... (16) 2000 Il 
OFC Hay lee oy See eit Oe SERA (16) 341 40 
Hernald i. 2.5. oo ob msec (16) 124 20-24 
IB OW AC IR ee shc\ ayers nl agate oreinte (17) 45 45 
EV Tracer re jejousestonesotte thes oe sus (17) 607 35 
Se Tea vareiete  ckave ec, cases he (a7) 206 20 
Ordatilwey re stevie. Leer: (17) 23 45 
Raber SuRitter- cui: os (17) tIO 14 
TG ORANG soos ats n, a ke cece (18) 205 36 
Whittier School Report (18) 251 30 
Ordahlé& ‘Ordahl) 2.1.42. (18) 432 23 
IVETING Tale tte eters Cheese ara “aks (18) 123 4 
MELODY Vanes o Wchehe aos oie sla uane (21) 50 34 
RICHIMONG Gets ve scie o ore (21) 38 16 
FATIGETSON? jehhis bc biete nee (21) 20 21 
DYER TCC Ib chet: hoe: . Sree) Sua @) 553 45 
NACA Veale sya ries. y setae 0 6 (22) 1212 4 


writers used the Binet Scale in some form or other, al- 
though in some of the later reports group intelligence 
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Taste V — DELINQUENT ADULTS 


No. of Per Cent 


Author Cases F.M. Type of Institution 
Rowland ees. (13) 35 31 State Reformatory for 
Women. 
Mass. Report .. (14) 289 51 Prisons and Industrial 
Schools. 
Spaulding ..... (15) 400 44 Prison. 
IROSSY =e ciclo eels (15) 300 22 State Prison. 
McCord... (15) 50 54 Prostitutes at large. 
Weidensall ....(16) 88 40 Reformatory. 
Fernald «>>. (17) I0o 41 Reformatory. 
ELAINES) ereaeneie ie (17) I0o 20 Penitentiary. 
Guliland” 3.2... (17) 100 33 Workhouse. 
Pintner and 
MOODS) a etocte cis (17) 132 20 Workhouse. 
Ordahl and 
Ordahl yc: (17) 49 20 Penitentiary. 
Terman and 
Knollin s7ec- (18) 155 17 Penitentiary. 
DOM er ettrecant cies (19) 50 16 State Prison. 


tests were used. The reports are listed in chronological 
order and glancing down the column it can be seen that, 
in general, there is a tendency to become slightly more 
conservative as to the percentage of feeblemindedness in 
the later reports. The amount of feeblemindedness 
among children is in general greater than that among 
adults. The median of the percentages of feebleminded- 
ness for the children’s reports is 36 and for the adults 
31. By taking the median percentage of the earlier 
reports and the median of the later reports, we obtain 
some measure of the trend of opinion during the decade 
in question. For the children, the median of the first 
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16 percentages is 64, and of the last 16 percentages the 
median is 26. For the adult, the median of the six 
earlier reports is 42, and for the seven later ones 29. 
The sweeping statements of the first mental examiners 
that 70 or 80 per cent of all delinquents are feebleminded 
is reduced to 20 or 30 in later reports, and the most 
conservative workers would put the percentage still 
lower. Miner’s (18) careful analysis of the general re- 
sults and his own personal studies lead him to this 
conclusion: “TI see nothing in the present evidence from 
mental tests to indicate that the frequency of mental de- 
ficients who might justly be sent to institutions from 
among the ordinary children who come before the juve- 
nile courts of the country, would be over ro per cent.” 

The variation of the percentages listed in Tables IV 
and V is not by any means wholly due to the difference 
in examiners’ opinions as to who should or should not 
be diagnosed as feebleminded. Much of it is due to 
the difference in the mental make-up of the groups ex- 
amined. Included in the groups examined are delin- 
quent and troublesome children in the public schools, 
children brought before the Juvenile Court, children 
convicted by the Court, children confined in various 
correctional institutions, individuals confined in prisons 
and penitentiaries, as well as one or two groups of 
recidivists. In general it has been found that the per- 
centage of feeblemindedness increases as we go from 
the unconvicted to the convicted delinquents. The 
feebleminded individual is more likely to be caught and 
convicted than is the individual possessing a greater 
amount of intelligence. In the same way the individual 
with several convictions against him is on the average 
less intelligent than the individual with only one. 
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The general survey given above represents very well 
the conflicting opinions among the workers as to the 
amount of feeblemindedness among delinquents. Prac- 
tically all of them would agree that the average delin- 
quent is mentally below the average non-delinquent, 
although they would differ as to the amount. 

Recent Surveys. — There are two or three recent 
studies which suggest that there is still less difference 
between the delinquent and non-delinquent than even 
the most conservative of the reports mentioned above. 
These studies are surveys of correctional institutions 
made by means of the army group tests, and the results 
seem to show that the distribution of intelligence ratings 
of the delinquents is practically the same as that of the 
drafted men in the army. 

Doll reports the results of the Army Alpha tests on 
839 prisoners in the New Jersey State Prison. He com- 
pares their scores with the scores obtained from 6541 
white draft recruits at Camp Dix, New Jersey. The 
average score for the prisoners is only slightly below 
the average of recruits at Camp Dix. 

The reason for this discrepancy is the excessive num- 
ber of negroes and foreigners in the prison group. He 
has eliminated the negroes in the army draft data. He, 
therefore, concludes — “ In general, then, it may be said 
that when allowance is made for selective influences on 
the basis of nationality and color, the mental constitu- 
tion of the prison, as a whole, corresponds very closely 
to the average intelligence of adult males of the state 
as a whole.” Only a small percentage of prisoners (7 
per cent) obtained scores equivalent to those of army 
officers as compared with the recruits (13 per cent). 
Superior intelligence would, then, seem to be less fre- 
quent among prisoners than in the general population. 
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Anderson’s (21) data would seem to confirm Doll’s 
findings, and they are interesting inasmuch as they are 
based upon younger delinquents between the ages of 
eight and nineteen. This fact is of importance because 
of the general belief in the greater incidence of feeble- 
mindedness among juvenile as compared with adult de- 
linquents. The distribution of the 197 girls as given by 
Anderson is as follows: 

Per Cent Per Cent 94,004 


Rating Classification Delinquents Drafted men 
A Very Superior 0.5 4.1 
B Superior 3.0 8.0 
C+ High Average 14.7 15.2 
Cc Average 25.4 25.0 
C— Low Average 26.9 23.8 
D Inferior L753 17.0 
D— Very Inferior T22 7.1 


The distribution for the delinquents is very much like 
the distribution for the drafted men, with the exception 
of a slightly larger percentage of very inferior, and a 
smaller percentage of superior. The percentage of de- 
linquents rated A and B totals 3.5 as compared with 12.1 
for the drafted men. If we consider all testing D— as 
feebleminded, we have a percentage of 12.2 feebleminded. 
On the basis of the Yerkes-Bridges Scale, Anderson in 
the same article reports 20.9 per cent feebleminded. 
This large discrepancy suggests that much higher stand- 
ards are being used for the individual than for the group 
tests. 

Data gathered on delinquent soldiers (Memoirs 21) 
show on the one hand a distribution for Fort Leaven- 
worth prisoners very similar to the general distribution 
of the white draft, while for prisoners in guard houses 
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in various camps a large percentage of men of inferior 
intelligence. The percentage distribution of these two 
groups compared with the white draft is as follows: 


E,D— D G=—""C C+ Bs Ay Skotat 
Leavenworth Pris- 
oners 6.0 18.8 20.8 23.8 160 88 5.8 3,368 
White Draft TE £710--23.8 25.0 15.2 3:0) 4:1 304,004 
Guard House Pris- 
oners 2010) 25-5 9 20,00 1 S:Qym Ors) 3.4 ack ER OOF. 


The prisoners at Leavenworth were convicted on seri- 
ous charges, while those in camp were convicted on 
minor charges. Low intelligence would seem to be a 
factor in less serious delinquencies. About 300 of the 
Leavenworth prisoners were conscientious objectors on 
religious or political grounds. The results show this 
group superior in intelligence to the white draft. Hence, 
to some extent the group at Leavenworth is not repre- 
sentative of prisoners in general. 

These recent studies of the intelligence of delinquents 
as compared with the intelligence of the drafted men 
in the army seem to indicate that we may have to re- 
vise still further our conception as to the amount of 
feeblemindedness among delinquents. Our estimate as 
to the general intelligence of the population at large has 
evidently been too high. As this estimate has decreased 
in amount, the difference between the intelligence of the 
delinquent and non-delinquent groups has diminished. 

More Elaborate Studies. — In addition to the studies 
just mentioned, we have two important ones that are 
worthy of notice, namely, the statistical study of Goring 
(13) on the English convict, and the elaborate study 


of Fernald, Hayes and Dawley (20) on the female de- 
linquent. 
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Goring’s study is mainly anthropometrical and is di- 
rected against the opinions of the school of Lombroso 
and the belief in physical differences between the crim- 
inal and non-criminal groups. Exact measurements of 
a great many physical characteristics were made on a 
random sample of 3000 English convicts. These results 
have no direct bearing upon our study of the intelligence 
of the delinquent, but Goring’s main conclusions are 
worthy of note in passing. ‘‘ We conclude that criminals 
are not physically differentiated because they are crim- 
inals, but because of differences in age, stature, intelli- 
gence, etc., etc., and of the different social classes from 
which they are drawn.” After comparing criminal and 
non-criminal groups, he says, “ our inevitable conclu- 
sion must be that there is no such thing as a physical 
criminal type.” All the differences between criminals 
and non-criminals disappear when we equate for differ- 
ences in stature and age. Criminals do differ from the 
general population in being somewhat shorter (average 
two inches) and slightly lighter. ‘These are the sole 
facts at the basis of criminal anthropology.” 

As to the mental differentiation of the criminal and 
non-criminal, Goring’s study is of interest, although we 
feel that it suffers much from the fact that no objective 
tests were used. The men were classified into five 
groups: (1) intelligent; (2) fairly intelligent; (3) unin- 
telligent; (4) weakminded; (5) imbecile, upon the sub- 
jective opinion of the prison physician. Comparing the 
results of this classification with the British Royal Com- 
mission’s estimate of 0.46 per cent feebleminded in the 
general population, Goring estimates the amount of 
feeblemindedness in the prison population as ranging 
from a minimum of to per cent to a maximum of 20 
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per cent. Taking the latter figure, he finds a coefficient 
of association between lack of intelligence and crime of 
-79, and concludes that “ defective intelligence is one of 
the primal sources of crime in this country.” He fur- 
ther remarks, “ but probably the chief source of the high 
degree of relationship between weak-mindedness and 
crime resides in the fact that the criminal thing which 
we call criminality, and which leads to the perpetration 
of many, if not of most, anti-social offenses today, is not 
inherent wickedness, but natural stupidity.” It is this 
native lack of intelligence, rather than environmental 
factors, that is a cause of crime, for “crime in this 
country is only to a trifling extent (if to any) the prod- 
uct of social inequality, of adverse environment, or of 
other manifestations of what may be comprehensively 
termed the force of circumstances.” Finally, his gen- 
eral conclusion on physical and mental differences is, 
“that the one significant physical association with crim- 
inality is a generally defective physique; and that the 
one vital mental constitutional factor in the etiology of 
crime is defective intelligence.” 

We have quoted at length from Goring because of the 
exactness and care of the author, the wide range of the 
study and the importance of his final conclusions. 
‘Equally exact and careful is the work of Fernald, Hayes 
and Dawley (20) on women delinquents in this country. 
It differs from Goring’s study in that estimates of in- 
telligence were based upon mental tests. The Binet, 
Yerkes, Stanford and Woolley Scales were used as well 
as a group of performance tests. An elaborate social 
study was made of each case. The measurement of the 
intelligence of the cases is unquestionably much more 
accurate than Goring’s measurement, based on subjec- 
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tive opinion. No percentage of feeblemindedness is 
given with which to compare Goring’s estimate of 10 
to 20 per cent. The average mental age of 447 delin- 
quents is 11.8 as compared with an average M. A. of 13.4 
for an unselected group of 653 army adults. The over- 
lapping of the delinquent and non-delinquent groups is 
very great, and the data indicate a slighter degree of 
difference than Goring’s data indicate. Furthermore, 
the writers are inclined to stress the importance of “ the 
force of circumstances” in their final conclusions in 
which they mention “ two lines of influence which seem 
to have a bearing on the problem of delinquency among 
women, namely: (1) poor economic background with 
few advantages or opportunities, and (2) a somewhat 
inferior mentality.” And again, “We disagree with 
Goring in the preéminence attached to such a constitu- 
tional factor as defective intelligence in contrast with 
economic factors.” 

These two detailed and careful studies both agree in 
finding the delinquent less intelligent than the non-de- 
linquent, but differ as to the amount. It is interesting 
to note that the study based upon objective tests is the 
one that finds less feeblemindedness. On the other 
hand, Goring’s subjective estimates undoubtedly include 
cases of mental derangement and possible character de- 
ficiencies which might not be included in those cases in 
the other study testing mentally deficient, and this may 
account for some of the difference. The radical differ- 
ence between the two studies is the contrasting empha- 
sis placed upon the influence of environmental factors. 
It is a difference that is frequently met with in the in- 
terpretation of psychological and social data, and in 
general, the tendency of the psychologist is to emphasize 
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the importance of original nature as opposed to environ- 
mental factors. 


SupERIOR INTELLIGENCE AND DELINQUENCY 


So far all studies have agreed in reporting a much 
smaller percentage of superior intelligence among de- 
linquents than is supposed to occur in random non- 
delinquent groups. Even in the studies of Doll and 
Anderson by means of group tests where the difference 
between the delinquent and non-delinquent groups was 
small, what difference there was depended mainly on 
the discrepancy at the upper end of the distribution. 
Either the percentage of superior delinquents is very 
small, or else, and this is most often the case, the in- 
vestigator has been mainly concerned with discovering 
the mentally deficient and has included the superior 
among those who are not deficient or among those who 
test normal or above. It is, therefore, impossible to 
say what percentage of delinquents have superior in- 
telligence, and our best opinion would be that this per- 
centage is very small as compared with the percentage 
of those having superior intelligence among the non- 
delinquents, whatever may be our line of demarcation 
between average and superior intelligence. 

Williams (16) has discussed this problem and finds 
that of 300 delinquent boys only 20, or 64 per cent, had 
an I. Q. of 102 or above, as compared with Terman’s 
estimate of 48 per cent for unselected school children. 
If, however, we define superiority as meaning an I. Q. 
above 110, we find only three of the 300 delinquent boys 
in the really superior group. This is one per cent. The 
group test results of Anderson and Doll previously men- 
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tioned report 3.5 and 7 per cent superior. Healy (22) 
reports 8 per cent having I. Qs. of 110 or above on the 
Stanford Scale. 

It would be interesting to have other and more de- 
tailed studies of those of superior intelligence among 
delinquents. The popular opinion that a large number 
of criminals are individuals of great ability and intelli- 
gence, and that a great many crimes give evidence of 
having been conceived and executed by people of su- 
perior intelligence is certainly not confirmed by the 
results of intelligence testing. 

Sex Differences. — Several writers have commented 
upon a probable sex difference among delinquents with 
regard to intelligence. Comparing similar institutions 
for men and women, it is generally found that the aver- 
age mentality of the females is less than that of the 
males. Taking also into consideration the well known 
fact that there is a much greater proportion of delin- 
quent males than females, and that courts and juries 
are more reluctant to convict the female offender than 
the male, because of the greater opprobrium which there- 
by rests upon the girl or woman, it is not surprising that 
institutions for female offenders should show a larger 
percentage of feeblemindedness than similar institutions 
for male offenders. The female offender, more particu- 
larly the girl, comes to the institution with a longer 
record of delinquency behind her than the boy. She 
has been given more chances; she is put on probation 
more frequently by the court; so that among those who 
fail to make good, we are in the long run, more likely 
to find a large proportion of feebleminded girls. 

Type of Crime. — The relation between intelligence 
and the various types of delinquency has been studied 
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by many investigators. Nothing very definite has se 
far resulted. Almost every type of crime or misde- 
meanor seems to be represented by all grades of intelli- 
gence. There is, however, a tendency for vagrancy, 
drunkenness, assault and battery, begging, and the like, 
to show a lower average mental age than forgery, em- 
bezzlement, and allied crimes. Burglary, larceny, thiev- 
ing, and the like, are represented by all grades of in- 
telligence, and this is also the case with homicide. 
Particularly brutal murders seem often to be committed 
by feebleminded, epileptic or insane individuals. Women 
and girls convicted of sexual immorality in general test 
lower than those convicted of other offenses. Most in- 
vestigators seem to agree that truancy among school 
children is closely related to delinquency. This rela- 
tionship between truancy and delinquency has been 
discussed by Abbot and Breckenridge, who report that 
40 per cent of 456 truants were not iiormal mentally. 
Further, Doll (21) is of the opinion that a large pro- 
portion, probably about two-thirds of juvenile delin- 
quency, is traceable to truancy. The juvenile delinquent 
very often starts his career by being a truant, although, 
of course, it does not follow that all truants later on 
become delinquents. Obviously truancy is a symptom 
of some sort of maladjustment between the child and 
the school. The inability of the child to adjust him- 
self adequately to the school environment may later 
on show itself in inability to adjust himself to his out- 
of-school environment, and so lead directly to anti-social 
conduct. 

Future Success of Delinquents. — If the modern jus- 
tification for our correctional institutions is the reforma- 
tion of the delinquent, then the after-success of the in- 
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mate will be a measure of the efficiency of our system. 
To what extent this is true is unknown, as there are few, 
if any, satisfactory studies of this large and important 
problem. Only one aspect of the problem, however, 
concerns us here, namely, the relationship between the 
after-success of the delinquent and his intelligence. 

There are few studies of this problem, largely because 
of the difficulty of getting adequate data, and also be- 
cause of the difficulty of measuring after-success. Pint- 
ner and Reamer (18) tried to estimate the after-success 
of 26 delinquent girls ranging in C. M. A. from 70 to 
tog. The correlation between intelligence and_ their 
success, as estimated by the combined judgment of three 
observers, was +.16. They conclude that the mental 
tests are not prognostic of after-success. Further, they 
say, that those of poor intelligence seem just as likely 
to make good as those of normal intelligence. Clark 
(20) in a more detailed report of 223 delinquent boys 
concludes that “ there is a distinct tendency for the boys 
of higher intelligence to have a better record of success 
than those of lower mentality.” He divides the cases 
into six industrial groups and finds radical differences 
in the correlations between intelligence and success in 
these various groups. The coefficients range from +.74 
for the agriculture, forestry and animal husbandry group 
to —.s51 for the transportation group. In general, he 
finds that “a positive general relationship between in- 
telligence and success record for the whole group was 
indicated by a coefficient of correlation of +.19.” Note 
that this is about the same as that reported by Pintner 
and Reamer. 

Other Factors Besides Intelligence. — It is the main 
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purpose of this chapter to show the results of the in- 
telligence testing of delinquents. This we have at- 
tempted to do. We cannot, however, refrain from 
mentioning other mental factors that are of undoubted 
importance in the study of delinquency, so that we may 
not lose sight of the fact that the problem of adequately 
understanding the delinquent is a much broader one 
than that of merely obtaining a measure of his intelli- 
gence. A study of moral and character qualities has 
been urged by Healy, Bronner, Kohs and others. Healy 
(15, 17) has been very insistent upon a thorough study 
of the whole personality of the delinquent in which the 
intelligence rating is only one item. The individual 
case studies of Healy and Bronner (22) are models of 
excellence for this type of approach. He has further 
shown the importance of mental analysis and indicated 
the frequency of mental conflicts as causative factors. 
The work of Goddard (21) at the Ohio Bureau of Juve- 
nile Research has stressed greatly the importance of 
other mental abnormalities in addition to intelligence 
defect. He believes that a great number of delinquents 
are psychopathic, while, at the same time, they may or . 
may not be of inferior intelligence. Bronner (14) has 
attempted to get some measure of the moral nature of 
the delinquent by means of an objective test and Kohs 
(22) has given us the first comprehensive test of ethical 
discrimination. This test follows more or less the tech- 
nique of the group intelligence test, but the main em- 
phasis is upon knowledge of ethical values. Work of 
this type is bound to increase in the future and will 
undoubtedly extend our knowledge of the delinquent 
very materially. It will raise the question of moral 
deficiency and the extent to which this is related to in- 
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telligence defect. This approach to the study of delin- 
quency is of unquestionable value, and the amount of 
space we have given it in this chapter is not to be in- 
terpreted as our estimate of its importance. The main 
topic of our whole book is the measure of intelligence 
so that we merely mention these other approaches to the 
study of delinquency in order to remind the reader that 
the question of the intelligence of the delinquent is by 
no means the only one of importance. 

Conclusions. — The problem of the intelligence of the 
delinquent is obviously one that has undergone ‘marked 
changes during the last decade in which it has been 
vigorously attacked by means of intelligence tests. From 
a belief in a very large percentage of defective mentality 
among delinquents, we have come to suspect that this 
percentage is only about ten or fifteen, with some workers 
intimating that it may not differ from the percentage 
of feeblemindedness found in the general population. 
Nevertheless, most workers feel that the one most com- 
mon factor associated with delinquency in general is de- 
fective mentality, and that, therefore, practical effort 
to understand, educate and segregate the feebleminded is 
of great importance in the solution of the problem of 
delinquency, even although such efforts cannot be ex- 
pected to diminish radically the number of delinquents 
with which society has to deal. 

As the emphasis upon defective mentality has de- 
creased, there seems to be arising an attempt to find the 
difference between the delinquent and non-delinquent in 
other mental factors. Psychopathic disturbances, char- 
acter and moral defects are hinted at as being of great 
importance to our problem, and in line with this thought 
we note the attempt to measure such factors objectively. 
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Undoubtedly, in the near future, many scales of these 
factors will appear. 

As to the importance of environmental factors, there 
seems to be the usual difference of opinion, but the gen- 
eral belief of the psychologist seems to be in the greater 
potency of original nature and he is inclined to see in 
many environmental features the results of original 
nature in the first instance. Poverty, alcoholism, lack 
of education, and the like, are all to some extent, the 
results of defective mentality and cannot be considered 
the sole or primary causes of anti-social conduct. 

All reports so far have agreed in finding a much 
smaller percentage of delinquents of superior intelligence 
as compared with the amount of superior intelligence 
supposed to exist in the population at large. Also, there 
seems to be agreement in the finding of a larger propor- 
tion of defective delinquents among female as opposed 
to male delinquents. The type of crime a delinquent 
commits has evidently some relation to his intelligence, 
but it is difficult to disentangle this one factor from all 
the others that are at work leading to the commitment 
of different sorts of crime. And, finally, the future suc- 
cess of a delinquent in the world is evidently conditioned 
by so many factors, other than intelligence, that we have 
not found, up to the present time, that the intelligence 
rating is at all prognostic of future success. 

All these conclusions impress upon us the fact that 
the problem of delinquency is a very intricate one, and 
avery broad one. An individual may become delinquent 
through one of a great many causes. Other things being 
equal, however, an individual of defective mentality is 
more likely to become delinquent than one of normal or 
superior mentality. 
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CHAPTER XIV 
THE DEPENDENT 


Dependency is a very broad term and is often used to 
cover all those cases in which families or individuals are 
not self-supporting. Used in this broad manner, it 
would include not only the ordinary cases dependent 
upon public or private charitable agencies, but also those 
in institutions of various kinds such as feebleminded in- 
stitutions, hospitals of various kinds, schools for the 
deaf, blind, cripples, and the like, and perhaps prisons 
and reformatories. In a narrower sense, however, the 
term is frequently used for individuals who are helped 
or supported by charitable agencies, such as children’s 
homes, orphan asylums, almshouses, county infirmaries, 
and local charity organizations, to the exclusion of those 
afflicted with special disabilities, such as blindness, deaf- 
ness, tuberculosis, and the like, as well as those con- 
victed of delinquency. It is in this narrower sense that 
we shall use the term “ dependent ” in this chapter. 
Almost all the intelligence testing of dependents has 
been confined to dependent children. We have very 
little direct knowledge of the mentality of the dependent 
adult. Most of the children tested have been those cared 
for by orphan asylums or children’s homes. It is worth 
remembering in passing that the term “orphan” as 
applied to such children is very misleading. “ Orphan” 
means strictly a child, both of whose parents are dead. 
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Taste VI— DEPENDENT CHILDREN 


g 2 
| S 3S |o'a ones 
Author ; g si a FS z E Institution 
Zale | ae | 2 eZ 
Stenquist and 
othersee,..e.s (15) | 256 |18.5 |62.0 |19.0 | 0.5 {County Homes 
Pintner: .5.2 ¢ (17) | 106 | 5.7 |46.2 |34.9 |13.2 |A County 
Home 
Vall Gare esi (£7) \2042t On 7 locos Naseer 123 Clnld- Cannes 
Institutions 
Williams, ..... (18) | 150 | 6.0 |32.5 |49.5 |12.0 14 Homes for 
Children 
Canlislenwenee (8) ) | 4m 728s) ones |e. lanae |OrpbanwAsy dun 
Carlisley=. ..- (8) | 117 || ovashe |... le... |Elouse! of «Good 
Shepherd 
Terman and 
Wagner...... (18) | 68 | 6.0 }29.0 |53.0 |r2.0 |Orphan Asylum 
ainesenee s.r (COD) PHO |i7rO lieadolicces |bsoos| Omelrancras 
Mateer.2 ie. (21) |1603 |33-7 | 3.9 |13.8 | 0.6 |34 County 
Homes ! 
Bintnersesses (17) | 82 |r9.5 139.0 ]36.6 |.... |Selected Clinic 
Group 2 
Bridgman..... (18) | 133 ]26.0 ]40.0 |34.0 |.... |Selected Clinic 
Group 


Dependent Adults 


Crane (15) 3334 cases in 79 county infirmaries interviewed and 
2I per cent were estimated to be feebleminded. 

Brigger (16) 25 repeaters at the Associated Charities tested and 
24 per cent diagnosed as feebleminded. 

Haines (19) 385 inmates of county poor farms examined and 
36.6 per cent diagnosed as feebleminded. 


1 In addition there are 46.8 per cent of the cases diagnosed as 
potentially feebleminded or else ‘deferred diagnosis.” 
2 In addition 4.9 per cent diagnosed as doubtful. 
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As a matter of fact only a small percentage of the cases 
in these homes are orphans in the strict meaning of the 
term. A great many have one parent living and a still 
greater number have both parents living. The presence 
of the children in a home indicates, therefore, a break- 
down on the part of the family either because of some 
unfortunate accident to the breadwinner or else because 
of the incapacity of the breadwinner to support himself 
and family. The very fact that so many of the children 
have both parents living would lead one to suspect that 
in some cases the trouble is simply intelligence defect 
on the part of one or both parents, leading to an inabil- 
ity to compete with others in the ordinary course of 
life. This might lead us to suspect, therefore, a greater 
amount of feeblemindedness among such children than 
would be found in unselected school children. 

Table VI gives a summary of most of the studies 
available in which mental tests have been used. The 
first nine studies are all concerned with children in so- 
called orphan asylums or county homes. The next two 
deal with dependent children referred to clinics by char- 
itable agencies, and therefore, represent more selected 
groups. Under dependent adults we have two studies of 
county infirmaries and one of adults aided by the asso- 
ciated charities. | 

Considering the first nine reports of children, we note 
that the percentage of feeblemindedness varies from six 
to thirty-four per cent with a median of about eight 
per cent. This median of eight is much lower than the 
median percentage for delinquents which we noted in 
the previous chapter. The percentage of seventeen re- 
ported by Haines (19) may be partially due to the fact 
that Mississippi has no special institution for the care 
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of the feebleminded. The high percentage of thirty- 
four reported by Mateer (21) is in decided conflict with 
all the other reports, and must be due to some radically 
different method of diagnosing feeblemindedness. In 
general, therefore, we may conclude that the amount of 
feeblemindedness among dependent children is less than 
that found among delinquent children, but still much 
greater than that generally assumed to exist among un- 
selected school children. Furthermore, if the more 
recent suggestions that we have noted in the previous 
chapter with reference to the amount of feebleminded- 
ness among delinquents were to be applied in the same 
way to the dependents, we would find in all probability 
that the percentage of feeblemindedness would be still 
further reduced. 

When we examine the percentage of dependent chil- 
dren diagnosed as “ backward,” we note that, wherever 
figures are given, there is a very large percentage in 
this group. Poor mentality, even although it may not 
amount to actual feeblemindedness, would seem, there- 
fore, to be a characteristic of this type of child. Again 
we find a fair proportion of children rated “ above nor- 
mal.” Although our data here are not very adequate, it 
is interesting to notice that such cases were very seldom 
reported for delinquent children. It would seem, there- 
fore, that our chances of finding superior children among 
dependents are much greater than among delinquents. 
And this would be reasonable, because there are many 
accidental causes which may lead to dependency in chil- 
dren, who come from a stock possessing good intelligence 
traits. 

The two reports by Pintner (17) and Bridgman (18) 
of special cases sent to a clinic for examination show 
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a much larger percentage of feeblemindedness than is 
found in orphan asylums in general. They are obvi- 
ously cases that have been referred for examination be- 
cause of suspected defect or because they were problem 
cases in some form or other. 

The reports of dependent adults show a larger pro- 
portion of feebleminded than the children’s reports, but 
from this we can draw no conclusion as to the relative 
amount of mental defect among dependent adults and 
children. The cases reported by Crane (15) are infirm- 
ary cases and represent the most extreme cases of de- 
pendency. Furthermore, the study was made relatively 
early, and later and more conservative methods of diag- 
nosis might lead to a reduction of the percentage for 
almshouses in general. The percentage of feebleminded 
found by Haines (19) in the poor-farms of Mississippi 
is very large, and a partial explanation of this is that 
Mississippi at the time of the survey made no special 
provision for feebleminded individuals. The other re- 
port by Brigger (16) represents cases of more or less 
chronic dependency helped by a charitable organization, 
and this represents a very selected group of dependent 
adults. We would expect to find the incidence of feeble- 
mindedness rather high in such a group, but again, later 
and more conservative methods of diagnosis might de- 
crease the amount. We have no study, so far as the 
writer is aware, of the intelligence of the general run 
of dependent adults, such as are dependent upon the 
more or less regular assistance of our local charity or- 
ganizations. We can only infer from the studies of the 
difference in intelligence between children of different 
social groups, and from the results for dependent chil- 
dren, that the percentage of defectives would be some- 
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what larger for the dependent adult than is to be found 
in the general population. 

Dependency and delinquency are closely connected. 
The overlapping between the two groups is great. One 
common factor would seem to be a somewhat defective 
mentality. Poverty and neglect are associated with de- 
fective mentality. The combination of poverty and 
lack of intelligence is frequently met with in delinquency. 
It would, therefore, seem to be wise to examine thor- 
oughly the intelligence of dependent children and make 
adequate provision for the mentally deficient in order, 
as far as possible, to forestall the delinquency that will 
probably result. And, further, because there seems to 
be a certain percentage of superior children among the 
dependent cases, it would be wise and just to make ade- 
quate provision for such cases, so that they might have 
opportunities for education and advancement in propor- 
tion to their intellectual capacity. 
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CHAPTER XV 
THE DEAF 


The Extent of the Problem. — The handicap of deaf- 
ness is such as to make a deaf person, particularly if 
uneducated, very different from a normal hearing indi- 
vidual. Deafness isolates him very much from the world 
in general, because he lacks the easy and quick method 
of communication between man and man afforded by 
speech. The deaf have, thus, always been looked upon 
as peculiar. Their general lack of speech is called 
“ dumbness ” and in American slang the words “ dumb ” 
and “dummie” have acquired meanings which have 
obviously arisen because of the difficulty which the deaf 
experience in understanding the ordinary speech of their 
fellow-men. Again, the deaf are relatively few in num- 
ber. This also has led to the general misunderstanding 
of them which exists among hearing individuals, and has 
intensified their isolation. If their numbers were much 
greater, the chances for the hearing individual to meet 
and learn to understand them would be more numerous. 
The ro910 Census (18) gives the total number of “ deaf 
and dumb population in the United States” as 44,708, 
or about .o5 per cent of the total population. Advance 
sheets of the 1920 Census show a total of 44,885. This 
makes the problem of the deaf in regard to numbers at 
least a relatively minor one and explains why they are 
for the most part misunderstood by the population at 
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large. Best’s (14) analysis of the problem leads him to 
believe that the number of deaf in this country is de- 
creasing, although very gradually. 

Of the 44 thousand deaf listed by the Census, nineteen 
thousand replied to questionnaires, showing 39.3 per 
cent in which deafness was congenital (i.e., existing at 
birth) and 60.7 per cent acquired after birth. The per- 
centage of acquired deafness is undoubtedly exaggerated 
because of the difficulty of determining whether a child 
can hear shortly after birth and the general tendency to 
believe that deafness begins when the family first notices 
something peculiar about the child with reference to his 
inability to speak after the first twelve months or so. 
An analysis of seventeen thousand cases shows about 24 
per cent reporting speech used as a means of communica- 
tion, and 72 per cent not using speech as a means of 
communication. The number of deaf children in schools 
is given by Hall (21) as 13,779, the greater proportion 
or 80 per cent of which are in public residential schools. 

Study of the Deaf. — The deaf have for a long time 
heen studied by scientists and educators. For the most 
part, however, this study has been concentrated upon 
two types of problems, namely, the medical and the in- 
structional. Under the medical we include investiga- 
tions as to the causes and possible cure of deafness, and 
under the instructional the methods of teaching the 
deaf. Very little psychological work has been done and 
only within recent years have psychological tests been 
given. 

The history of the education of the deaf is fascinating 
and in some respects dramatic. Best (14) gives a good 
account of it and Jones (17) outlines the work in Amer- 
ica during the past one hundred years from the time 
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of the opening of the first public residential school for 
the deaf in 1817, while Fay (93) gives a detailed history 
of all the American schools. The absorbing interest of 
the educators of the deaf during the past century has 
been the question of methods of instruction, and more 
particularly what means of communication between 
themselves and their hearing fellows the deaf should be 
taught to use. At times this question of means of com- 
munication has usurped the stage so completely as to 
crowd out all the other important problems. Indeed, 
the outside observer, at all inclined to be facetious, might 
well remark that the educators of the deaf did not seem 
to care what the deaf learned but were very much con- 
cerned how they learned it, whether by oral or manual 
methods. The fight between the oralists, who advocate 
the teaching of speech and lip-reading, and the manual- 
ists, who advocate signs and finger-spelling, has ab- 
sorbed much of the energy of the teachers of the deaf 
and, perhaps, diverted their attention from other equally 
important matters. At the present time a great major- 
ity of the deaf are taught some speech and lip reading, 
whether supplemented or not by a knowledge of signs 
and finger-spelling. 

Earlier Psychological Studies. — A detailed account 
of the earlier psychological studies is given by Reamer 
(21) and by Pintner and Paterson (17). Here we may 
simply note that they were concerned with such mis- 
cellaneous topics as brain defects and the so-called 
speech center, the need for classification of deaf chil- 
dren, the problem of the feebleminded deaf child, the 
peculiar deaf child, the spelling ability of the deaf, an- 
thropometric measurements, memory, drawing ability 
and the like. Few of the studies were extensive or even 
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scientific. The work of Love (96 and 12) is mainly medi- 
cal in character, but he speculates upon the mental char- 
acteristics of deaf children. The head measurements are 
smaller than the hearing — “due to neglect during the 
period of language formation”! He says, “ absence or 
great defect of hearing arrests mental progress. . . . the 
physical counterpart of this intellectual basis is that the 
deaf child at 7 years has a smaller brain than the hear- 
ing child of the same age,” and again, “the absence of 
hearing, on which thought processes so much depend, 
finds no adequate compensation by increased activity of 
the other senses.” All of this is very speculative and 
very questionable, particularly without adequate psy- 
chological tests. 

The nearest approach to anything resembling intelli- 
gence tests seems to be the tests described by Green- 
berger (89) for finding out whether the child entering 
an institution was of fair mentality or not. He sug- 
gests that the child be shown attractive picture books 
and that the examiner watch what the child does. If 
the child remains perfectly apathetic, it is a bad sign; 
but if he brightens up at the sight of the books and 
maintains an interest in them for a period of time, it is 
an indication of fair mentality that can be improved by 
training. This is in no sense a test in the modern 
meaning of the term, but the idea was there, and un- 
fortunately was not further developed. The application 
of psychological tests proper had to wait for the coming 
of the psychologist. Macmillan and Bruner (06) seem 
to have been the first psychologists to apply mental 
tests. They used the well-known cancellation of “ A’s” 
test, perception of size by sense of touch, sensitivity for 
lifted weights, a few memory tests as well as physical 
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and sensory-motor tests. In the tests of so-called higher 
mental functions, they found the deaf to be generally 
inferior. They suggest that, “this inferiority of the 
deaf on the mental side perhaps means no more than 
that the child is from three to four years less mature 
than the hearing child of his age, and that his date of 
maturity will be correspondingly delayed.” This con- 
clusion is very much open to question and in the light of 
the results to be mentioned later seems very doubtful. 
In all probability the average deaf adult remains some- 
what inferior to the average hearing individual, regard- 
less of age. 

Pintner and Paterson (15) seem to have been the 
first to apply well-recognized intelligence tests or scales 
to deaf children. They applied the Goddard Revision 
of the Binet Scale to 22 deaf children. Various methods 
of communicating with the children were tried, namely, 
writing, speech, manual spelling and signs or any mix- 
ture of these. As a result of this experiment, they con- 
cluded that this type of intelligence scale was totally 
unsuited for the testing of a deaf child. The results 
showed the-deaf child on an average to be four and one- 
half years retarded. The inadequacy of language tests 
as tests of intelligence for the deaf is, however, the vital 
point that is brought out by the study, and it was this 
work with the deaf that stimulated them to construct 
their Performance Scale. 

Comparison of Intelligence of Deaf and Hearing. — 
When we make such a comparison we must be careful 
to exclude all tests in which language is involved, 
whether in the directions to the subject or in the 
test material itself. Language in the hearing child we 
regard as a medium through which we may probe into 
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his mental make-up. Although opportunities for ac- 
quiring language may vary greatly from individual to 
individual among hearing children, yet there is enough 
in common to make it a basis for intelligence testing. 
Opportunity for hearing language, and later on for read- 
ing, is so widespread that slowness or disability in lan- 
guage is itself indicative of mental inferiority. Not so 
with the deaf child. For him, the English language is 
a subject of instruction in the school and his progress 
in it is painfully slow. A test involving language im- 
mediately becomes for the deaf a subject-matter test 
depending very much upon the amount and length of 
schooling, the effectiveness of the schooling, and the 
like. Of course, it is indirectly, like all subject-matter 
tests, also a test of intelligence and can be so used 
whenever we have children of equal amounts of school- 
ing, as is the case with educational tests among the 
hearing. When, however, we want to measure the in- 
telligence of deaf children of different ages and with 
different amounts of educational opportunity, we must 
go back of our language tests to something more com- 
mon to deaf children in general. Hence the necessity 
for using non-verbal or performance tests. 

Pintner and Paterson (15 and 16) and Reamer (21) 
compare the deaf and hearing on non-verbal group tests. 
The deaf fall decidedly below the norms for the hearing 
in all cases. With about 1000 cases on the Digit-Symbol 
and Symbol-Digit Tests, the percentage of deaf boys 
reaching or exceeding Pyle’s median for hearing boys is 
24 and 31 per cent respectively; for deaf girls as com- 
pared with hearing girls 10 per cent for both tests. 
Pintner and Paterson conclude that on the whole the 
deaf child is about 3 years behind the hearing on these 
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two tests. This amount of retardation need not be 
found in every school. This is shown by Newlee (19) 
who repeated the tests mentioned above with 85 deaf 
children in a day school and found them about up to the 
norms for the hearing. We should expect to find dif- 
ferences in intelligence among groups of deaf children 
just as we find them among groups of hearing children. 
The Pintner-Paterson group of 1000 cases is a much 
more representative sampling of deaf children in general 
than the small select group of Newlee. 

Reamer (21) used a much more comprehensive non- 
verbal intelligence test. At all ages, where representa- 
tive groups of deaf and hearing children could be 
compared, the deaf are much below the hearing. The 
conservative conclusion is that the deaf are about two 
years behind the hearing and, if the younger children 
are omitted as being more highly selected among the 
deaf, we have a retardation of two and a half years. 
Further, in all comparisons of deaf and hearing in the 
tests of the Pintner-Paterson Performance Scale* the 
deaf fall below the hearing. In such a special ability 
as visual memory for digits, the deaf are greatly in- 
ferior to the hearing (Pintner and Paterson 17), show- 
ing no compensation in this ability for their lack of 
hearing. We may conclude, therefore, that, so far as 
the psychologist can measure intelligence at the pres- 
ent time, the deaf as a group are distinctly inferior to 
the hearing. What percentage of the deaf are techni- 
cally feebleminded it is difficult to say. Undoubtedly 
the percentage will be greater than among the hearing. 

Mentality of Acquired and Congenital. — The same 
authors quoted above (Reamer, Pintner and Paterson), 


1 From an unpublished manuscript of the authors. 


THE DEAF 319 


give comparisons between those children who are born 
deaf and those who become deaf after birth. Taken 
as groups, they show no difference in their average gen- 
eral intelligence. Again, comparing the children who be- 
come deaf at different ages from birth onwards, there 
seems to be no real differences in intelligence between 
the different age groups. 

Orally and Manually Taught Pupils. — The compari- 
son of the intelligence of deaf children taught by the 
oral method with those taught by the manual method 
shows a decided superiority of the orally taught pupils. 
This is obviously due to the selective policy of the 
schools, by means of which the brighter children are 
generally chosen for oral work. In combined schools 
(i.e., schools which teach by both methods) all children 
are generally taught by the oral method at first and 
those who fail to succeed are relegated to the manual 
classes. Reamer’s median mental index for 1753 oral 
pupils is 51 and for 211 manual pupils only 43. The 
method of instruction has, of course, no influence on the 
intelligence of the two groups. 

As to the value of the oral method as a practical 
means of communication for deaf children, none of these 
psychological studies is concerned directly with the prob- 
lem. The only attempt in this direction seems to have 
been made by Binet and Simon (og) with conclusions 
very unfavorable to the oral method as of much value in 
after life. It is interesting to note that they comment 
upon the difficulty which the oral method encounters 
because of the lack of intelligence of the deaf, a lack 
surmised by the authors but not measured. This lack 
of intelligence has since become obvious in standard 
intelligence tests. 
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The Language Ability of the Deaf.— That language 
ability is no adequate measure of the deaf child is 
shown by the comparison of deaf and hearing in 
purely language tests. Pintner and Paterson’s (16) 
comparison by means of the Trabue language scale 
shows that very few deaf children (only 6.4 per cent) 
score above fourth grade ability of hearing children. 
At every age and grade the difference is very great. The 
same authors (16) have also compared the deaf and 
hearing on the Woodworth and Wells Directions Tests 
and conclude that “the average deaf child’s ability to 
comprehend the language involved in these tests is about 
equal to that of the average hearing child between the 
ages of six and eight.” Again Pintner (18) shows how 
terribly slow is progress in language ability in the deaf 
in his attempt to measure gain in language ability over 
a period of six months, whereas such gain can be meas- 
ured in hearing children. Reamer (21) shows how the 
general educational ability of the deaf as tested by 
standard educational tests lags behind the ability of the 
hearing. She finds an average retardation of five years 
in educational ability as compared with hearing children 
(contrast this with the retardation of two years in men- 
tal ability on non-verbal tests). All the studies men- 
tioned in this paragraph agree in finding the adventi- 
tiously deaf better in language tests than the congenitally 
deaf. The adventitiously deaf who lose their hearing 
after age five or six show decidedly superior language 
ability. The opportunity for speaking and hearing lan- 
guage if prolonged up to that time seems in general to 
leave permanent results in later life. The tests do not 
show any advantage in language ability for the child 
who possesses hearing for the first four years of life. 
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Reamer points out that, although manually taught pupils 
show markedly inferior educational ability in compari- 
son with the orally taught, yet if we take into considera- 
tion their intelligence both groups are working equally 
well. The oral method does not seem to lead to a better 
comprehension of written English. “Oral and manual 
pupils of the same mental caliber do equally well on the 
educational test.” 

Practical Uses of Tests in Deaf Schools. — Little prac- 
tical use of tests in deaf schools is reported, although 
suggestions are made which have to some extent been 
followed. Classification into homogeneous groups is 
stressed by Pintner (18), who shows in a particular case 
how a group of 29 young deaf children tested by means 
of an individual scale, The Pintner-Paterson Performance 
Scale, should be grouped into the three beginning classes 
which were available in the school in question. 

The first mental-educational survey of a school was 
reported by Pintner and Paterson (16), to be followed 
by the later extensive surveys of 26 deaf schools totalling 
2172 children undertaken by Reamer (21). The latter 
study shows the same great difference in intelligence 
among schools for the deaf as we have met with in 
schools for the hearing. The median mental indices of 
the schools ranged from 37 to 63. The percentage of 
children rating “ very bright ” ranges in the schools ex- 
amined from 5.6 to zero; the percentage of cases rating 
“dull” from zero to 5.7 per cent. The percentage of 
cases rating “normal” varies from 71 per cent in the 
highest school to 22.2 per cent in the lowest. Reamer 
also makes use of combined mental-educational tests to 
point out the necessity for more efficient methods of 
instruction and administration. 
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Conclusions. — The author has summed up elsewhere 
(Pintner and Paterson, 18) his opinion based upon his 
psychological tests of the deaf, and the rest of this 
chapter is substantially a quotation from this earlier 
report. 

A careful study of the results obtained from our series 
of experiments reveals at once two outstanding facts: 
First the startling deficiency of the deaf in their ability 
to comprehend and handle printed and written language ; 
and, second, the general mental inferiority of the deaf 
as a group. 

At an early stage of our work we discovered that this 
language deficiency was due almost wholly to the lack 
of normal social intercourse. With the hearing child 
incessant social intercourse leads to the development of 
a speaking vocabulary whicn serves as a basis for the 
rapid acquisition of reading ability. Due to the fact 
that the deaf child is cut off from such language environ- 
ment he develops a vecabulary very slowly; as a con- 
sequence of this he does not have a medium into which 
he can translate the ideas of the printed page. The 
difficulties encountered by the deaf in the acquisition 
of language (regardless of methods of instruction) seem 
to be well-nigh insurmountable. The fact that Jan- 
guage ability is not a reliable index of the native men- 
tal capacity of the deaf child makes it necessary to keep 
the measures of mental ability — that is, our performance 
tests — separate from measures of language ability. In 
the case of the deaf child the latter are measures of 
acquired habits. These acquired habits are greatly af- 
fected by the vicissitudes of home and school life, and 
therefore, do not give us an index as to the child’s native 
intelligence. 
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In general, the deficiency in language ability and in 
tests involving the utilization of auditory processes is 
a characteristic of both the congenitally and adventi- 
tiously deaf. Of the latter group, however, those who 
possessed hearing after the age of four or five are su- 
perior, on the average, to the rest of the deaf. This 
merely shows how necessary is the sense of hearing for 
the development of language ability. 

In considering the mental inferiority of the deaf, the 
question naturally arises as to the cause of this inferior- 
ity in activities that presumably do not involve audition. 
The results indicate that the adventitious and congenital 
groups show the same general inferiority in these traits. 
However, it does not follow that this result is produced 
by a single cause. It is necessary, therefore, to con- 
sider the question for each group separately. 

Reliable authorities state that 60 to 70 per cent of 
deafness occurs after birth. Now, the two chief causes 
of adventitious deafness are cerebral meningitis and 
scarlet fever. Since both these diseases are known to 
affect in many cases the mentality of the normal hear- 
ing child, we are tempted to conclude that the mental 
retardation of many of the adventitious group is caused 
by the disease which caused the deafness. Instead of 
deafness being the cause of mental inferiority, we find 
that the disease which produced the deafness ‘caused at 
the same time the mental backwardness. We seem, 
therefore, to have a partial explanation for the inferior 
mentality of the adventitious group. 

In regard to the congenital group, there is no specific 
disease which can be pointed to as a cause. It is pos- 
sible that congenital deafness may be due in some cases 
to pathological prenatal (non-hereditary) causes, which 
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at the same time affect the capacity for mental develop- 
ment. Two other possible explanations may be offered: 


1. That loss of hearing may preclude normal mental 
growth, even in those traits which presumably do 
not depend upon hearing for their development. 

2. That congenital deafness, on the whole, occurs more 
frequently in families of inferior mental ability. 


The first possibility seems untenable, since there are 
a number of cases of deaf children showing ability equal 
to, and in some cases superior to, that of average hear- 
ing children. One might reply that these superior con- 
genital deaf children might have shown even better men- 
tal ability if they had once possessed hearing. Accord- 
ing to this point of view, the average ability of the 
congenital group would have been higher (even equalling 
the average ability of hearing children) had they all 
retained their hearing. In spite of this, however, it does 
not seem that mere absence of hearing itself is sufficient 
to explain deficiencies in activities which develop for 
the most part independently of auditory processes. 

Therefore, it is necessary to inquire into the truth of 
the second possibility. At the outset of such inquiry, 
we find that there is little or no evidence concerning the 
family histories of our congenital cases. No investiga- 
tions have been made which deal with the mentality of 
these families. Goddard has shown only a small amount 
of deafness occurring in the inferior families which he 
investigated. He is unable to draw any conclusions from | 
his data in regard to the point we have raised But he 
was investigating families in which the principal defect 
was feeblemindedness. It is obvious that this is not the 
line of attack that must be made to solve the problem. 
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We must start with congenitally deaf children and trace 
back their family histories and measure in some way the 
mentality of the people comprising the family group. 
Such an investigation is urgently needed, and until such 
is made we must wait for a satisfactory explanation of 
the inferior mental ability of the congenitally deaf# 

Although the reason for the mental retardation of the 
deaf is unknown, the fact that they are, as a group, men- 
tally backward is quite evident. This has been the out- 
standing result of all the mental tests. The deaf child 
is, on the average, two or three years retarded in mental 
- development as contrasted with the hearing child. This 
fact has been brought out both in the individual tests 
and in the group tests. Tests of space perception, of 
meaningful perception, of learning, and tests of atten- 
tion have all shown the same results. These indicate a 
general inferiority in various mental traits, a general 
lowering of mental capacity rather than an inferiority 
in specific traits. Hence this inferiority does not seem 
to have been caused by the mere fact of deafness. 
Where mere lack of hearing affects the deaf child’s per- 
formance (as in visual memory for digits and in tests of 
language ability), we find the deaf child much more 
seriously affected and handicapped. 

This retardation of two or three years seems to exist 
all through the school career of the deaf child. It is 
not an initial retardation which is later on overcome. 
We find no evidence for a commonly accepted view that 
a deaf child starts out behind the hearing child and 
“catches up” later on. We do not believe that the 
average deaf child ever “catches up” to the average 


1 See the later work of Pintner and Osborn mentioned in Chap- 
ter XX of this book. 
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hearing individual. It must be borne in mind that we 
are speaking of the average and are well aware of the 
fact that there are exceptional deaf individuals who are 
distinctly above the average hearing individual. 

This mental retardation applies to the mental ability 
of the deaf child, as far as we are able to measure it 
at the present time. It does not apply to the language 
ability of the deaf child. We feel it imperative to keep 
language and mental tests entirely separate when deal- 
ing with deaf children. The measurement of language 
ability shows the deaf child to be about four or five 
years retarded. The enormous handicap under which 
the deaf child labors in the acquisition of language has 
been brought out clearly for the first time in such meas- 
urements as we have described. For the psychologist, 
the interest centers largely in the important part that 
audition is thus shown to play in the language develop- 
ment of the hearing. For the educator of the deaf, it 
is of interest in pointing out that progress in language 
must necessarily be slow; that great emphasis must be 
placed upon it, and that he must realize the limits in 
this direction and yet not be discouraged. Recognizing 
these limits, he will not fall into the fallacy of neglecting 
all else in the attempt to attain an impossible degree of 
perfection in language, but rather will he be satisfied 
with little and slow progress, and at the same time util- 
ize all the other time of the deaf child in teaching him 
those things which will best enable him to take his place 
as a socially desirable citizen. 

The science of education is being based more and 
more on the theory that it is the function of education 
to make each individual socially effective. Due to the 
rise of psychological measures of individual differences, 
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educators are realizing that special kinds of education 
must be provided in order that each child may be devel- 
oped to the limit of his capacity. In view of our results, 
it would seem that deaf education should more and 
more emphasize industrial training. Our results indi- 
cate that the deaf child, because of his language de- 
ficiency is not very well suited for academic instruction. 
Much of the instruction in geography, formal grammar, 
physiology, history, Latin and algebra seems to be in 
large part a useless expenditure of energy. On the other 
hand, the deaf child is more nearly on a footing with 
his hearing brother in those motor capacities that are 
fundamental for industrial success. Hence the deaf 
child has a greater chance of becoming socially effective 
if given a real opportunity for thorough and adequate 
industrial training. The academic instruction should 
be designed primarily to aid the deaf pupil in mastering 
the problems in his trade. English instruction should 
be designed to equip the child so far as possible, for 
simple social and business intercourse. 
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CHAPTER XVI 
THE BLIND 


The First Intelligence Scale. — The blind, like the deaf, 
form a very small percentage of the total population, 
but their handicap is such as to require a very special 
method of education. The educators of the blind have, 
therefore, concentrated their attention upon methods of 
teaching and it is only within recent years that interest 
has been aroused in the general psychological make-up 
of the blind individual. One of the earliest workers in 
this field was himself a blind man, Mr. R. B. Irwin, 
Supervisor of the Education of the Blind in Cleveland, 
and his early interest in this work may best be described 
in his own words, as quoted by Hayes (20):—‘“In 
1914 I went to Vineland with the idea of working with 
Dr. Goddard on a study of intelligence tests with a view 
to the revision of some existing scale so that it might 
be used more appropriately with the blind. It soon ap- 
peared that this was not a task that could be completed 
in one summer or one year. Dr. Goddard assisted me 
in the collection of all sorts of tests, which I arranged in 
a tentative order with a view to their being tried out 
on a large number of blind children. The aim was that 
they should ultimately be arranged and published in a 
form that would be useful to any mental examiner. 
The Binet measuring scale was taken as a basis. Tests 
which clearly depended upon vision for their proper per: 
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formance were immediately stricken out. Other tests 
borrowed from anywhere and everywhere were added 
to the scale in the year in which they seemed most ap- 
propriate. The distribution of these tests was purely 
a matter of guess-work, and we realized it. After forty 
or fifty children in the Sunshine Homes were examined 
it was quite apparent that some of our tests had been 
placed in the wrong year. I made very little change, 
however, as I felt that for a long time we must continue 
to collect data. The test sheets were printed with the 
view of testing the tests and not the subjects.” 

Continuing the work started by Irwin, Haines (16) 
modified and standardized his scale for the blind (see 
Chapter V). Hayes (20) continued the work with the 
Irwin-Binet Scale for the blind. 

Comparison of Blind and Sighted Pupils. — What 
little data are available seem to agree in finding the 
blind as a group inferior to the sighted on comparable 
intelligence tests. Hayes (20) makes a comparison be- 
tween 670 blind children, tested by means of the Irwin- 
Binet tests, and 1ooo unselected children as tested by 
Terman. 


Percentage 
Blind Sighted 
Genius 0.3 0.5 
Very Superior I 2 
Superior 5 9 
Average 68 76 
Dull 12 8 
Borderline 7 2 


Feebleminded 5 0.3 


332 INTELLIGENCE TESTING 


Pupils above average in intelligence are much less 
common among the blind than among the sighted. The 
greatest difference between the two distributions is 
found in the large percentages of dull, borderline, and 
feebleminded blind as compared with the sighted. The 
percentage of feebleminded blind is particularly large. 

In the above comparison no differentiation is made 
between the partially blind and the totally blind. 
Haines (16). regards this distinction as important and 
arrives at the conclusion with respect to the totally blind 
that their intelligence “is not markedly inferior in 
grade, or different in quality from that of seeing sub- 
jects.” On the other hand he finds the group of par- 
tially blind to be “more heavily laden with distinctly 
inferior mentalities.” He believes ‘“ that some subnor- 
mality of vision has been made the excuse for constitut- 
ing the school an asylum for some feebleminded persons 
who should be in institutions for the feebleminded. 
After eliminating such persons from the group, the 
average attainments of the remaining subjects, year by 
year, came very close to those of seeing subjects.” 
Haines, however, recognizes that the amount of feeble- 
mindedness in the ordinary institution for the blind, 
where no sharp distinction is made between totally and 
partially blind individuals, is much greater than the per- 
centage of feeblemindedness in the general population. 
As in the case of the deaf, some causes of blindness are 
likewise causes of brain defect and, thus, we find many 
who are blind and feebleminded because of the same 
general inadequacy of the central nervous system. 

The evidence from group tests points also to the gen- 
eral inferiority of the blind. Hayes (20) reports that 
the average attainment of 122 blind subjects on the 
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Pressey group tests is considerably lower than the aver- 
age for the sighted. In a more extended and detailed 
study by Hayes (21) in which he used a great many 
intelligence and educational tests adapted for blind sub- 
jects, we note that, wherever adequate comparisons be- 
tween blind and sighted subjects can be made, the blind 
are usually inferior at every age. This is true of the 
Trabue Completion Test, Terman Vocabulary Test, 
Pressey Practical Information, Opposites, Analogies, 
Logical Judgment and Moral Judgment. Most of these 
comparisons are based on over 300 blind subjects in 
seven schools for the blind. 

Practical Use of Tests. — Little has so far been re- 
ported as to the practical use of intelligence tests for 
classification purposes in schools for the blind, although 
undoubtedly something has been done that has not been 
published. Holterhoff (21) indicates that attention is 
being paid to the feebleminded blind and describes the 
type of education that should be undertaken with blind 
children whose I. Q.’s are below 70. She suggests that 
the Revised Braille is better and easier to teach than 
the American Braille. 

Special Mental Functions. — Much has been written 
upon the special ability of the blind with reference to 
memory and sensitivity of touch and hearing. The two 
latter functions do not concern us directly in this book, 
but it may be mentioned that Seashore and Ling (18) 
do not find the blind to be more sensitive or keen in 
sensory discrimination than seeing persons when funda- 
mental capacities are tested, although they are undoubt- 
edly superior in the general use of touch and hearing in 
practical life. With reference to memory, some have 
claimed superiority for the blind (Haines, 16) or equal- 
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ity of the blind and hearing (Bond and Dearborn, 17), 
but the more extended studies of Hayes (20) with un- 
selected blind children seem to show that in general the 
blind are only slightly superior in rote memory, but 
show no superiority in logical memory. Special com- 
pensation for their visual defect either in touch, hearing 
or memory does not seem to exist. 

Language and Educational Attainments. — Although 
in most educational tests the blind are somewhat in- 
ferior to the sighted (Hayes, 21), there does not seem 
to exist the great discrepancy in this respect, as we found 
to be the case among the deaf. The language ability 
of the blind is much better than that of the deaf, and 
being better their whole educational development is 
easier and more rapid. Nevertheless, the reading of the 
blind is slow and difficult. Hayes (20) says, “ The re- 
sults as a whole indicate that under present conditions 
blind pupils attain at the end of their elementary school . 
work a rate of reading only about one-third of that of 
sighted pupils of the fifth grade, and that they make no 
appreciable advance during the high school years.” In 
other educational tests the blind are below the hearing. 
This is partly due to the presence of pupils of low men- 
tality, according to Hayes (20), for he says, “Low 
mentality, then, affects the course of the curve some- 
what, but when the low grade pupils are omitted, the 
curve is still far below the sighted standards.” 

Conclusions. - We may summarize this brief chap- 
ter by saying that a very good beginning has been made 
in the intelligence measurement of the blind. Enough 
research work has been done on the construction of 
scales, so that useful methods of measurement exist. 
The results of the tests so far published show the blind 
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as a group somewhat inferior mentally to the sighted. 
There is evidently a large percentage of feebleminded- 
ness among the blind, as we noted in the case of the 
deaf. Educational achievement among the blind is be- 
low the sighted, but probably superior to the deaf. The 
difficulty of acquiring language is not nearly as great 
among the blind as among the deaf, because the former 
learn to speak and talk easily and readily, just as a 
normal hearing-seeing child. Lastly, there is no evi- 
dence that compensation for the handicap of blindness 
exists in the form of increased sensitivity of touch or 
hearing, or of better memory ability. 
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CHAPTER XVII 
THE NEGRO 


General Studies. — The universal interest in racial dif- 
ferences has led the psychologist to ask the question as 
to whether there exist differences in intelligence between 
different races as measured by our intelligence tests. The 
most extensive and most satisfactory comparison of any 
two races by means of intelligence tests has been made 
with reference to whites and negroes in this country. We 
shall, therefore, deal with this comparison in this chap- 
ter, and reserve for the next chapter the scattered re- 
ports of tests of other racial groups. 

There is an enormous amount of literature dealing 
with the negro in America and in many cases the differ- 
ence between the negro and the white is pointed out. 
Writers range from a belief in practically no difference 
in intelligence between the negro and the white to a 
belief in a very profound difference. Almost always 
such opinions are based upon mere observation or hear- 
say knowledge or on studies of social conditions and the 
like. The work of Odum (10) is a good example of 
this type of study. He echoes the common opinion that 
negro children develop up to a certain age and then 
stop. He says “the brightest students are those from 
9 to 13 years of age; the clearest minds seem to be 
found from 1o to 12 years of age.” And again, “ After 
10 or 12 their development is physical rather than 
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mental.” It is, of course, very difficult to know pre- 
cisely what is meant by such statements. Obviously 
a clear understanding of any differences that may exist 
can only be arrived at by careful and accurate measure- 
ments by means of standard tests. 

The comparison of the school standing of negroes 
and whites has been repeatedly made. The study of 
Mayo (13) is a good sample of this type of comparison. 
He studied high school students in New York City and 
found that 29 per cent ‘of the colored reach or surpass 
the median school mark of the whites. He concluded 
that the colored are about three quarters as efficient as 
the white students. Furthermore, they are seven months 
older than the whites, and progress more slowly through 
the grades. The colored high school students are in all 
probability a more highly selected group than the white 
students. Only the brighter and more ambitious are 
likely to continue their studies in high school. 

Comparison by Means of Intelligence Tests. — The 
general finding of all investigators seems to be that the 
negro tests below the white, and this is true at all ages. 
Binet tests comparing negro and white school children 
give results like the following: 


Colored White 
Median Wo. of Median No. of 
Author LEO: Cases TAO: Cases 
Schwegler and : 
Winn (20) 89 58 103 58 
Pintner and 
Keller (22) 88 me 95 249 


Arlitt (21) 83 73 106 IgI 
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It is interesting to note that these three reports agree 
so closely on the median I. Q. Lacy (18) in a study of 
100 repeaters tested by the Binet Tests makes a com- 
parison of the negroes and whites. At each age he finds 
the intelligence quotient of the whites superior to that 
of the negroes. He does not give the median I. Q.’s 
for the two groups, but from his distribution curve we 
can see that the median I. Q. of the negroes lies be- 
tween 80 and 90, while that of the whites is probably 
between 90 and 100. This result for the colored group 
agrees with those previously quoted. 

The early work of Strong (13) using the Goddard 
Revision of the Binet made a comparison of 125 colored 
with 225 white children ranging in age from § to 165. 
The results are giver in percentage retarded mentally: 


Colored White 
More than one year backward 20.4 10.2 
Satisfactory 69.8 84.4 
More than one year advanced 0.1 5:3 


Again the author shows that the colored are more re- 
tarded even when compared with the poor whites as 
represented by the children of mill workers. 

Negro college students would seem to test higher than 
negro elementary school children, just as we would ex- 
pect, but in comparison with white students, they again 
fall lower. Derrick (20) gives 103 as the median I. Q. 
on the Binet for 55 colored students, and 112 as the 
median for 75 white students. The average chronologi- 
cal age of the white students is five years less than that 
of the negroes. 

Group Tests. — In addition to these studies by means 
of individual tests, such as the Binet, we have several 
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in which group intelligence tests were used, and again 
we note the lower standing of the colored group. Negro 
children were tested on several different tests by Fergu- 
son (16) and only on one test, the cancellation test, did 
they exceed the whites. He concludes that the average 
performance of the colored is only three quarters as effi- 
cient as that of the whites. He also believes that there 
is a decided correlation among the colored between in- 
telligence and the amount of white blood. Pressey and 
Teter (19) also find the colored below the whites on 
group intelligence tests. Using their results for over 
20 children at each age from 1o to 14 inclusive, which 
ages they consider give the most reliable data, they find 
that “only 14 per cent score at or above the median for 
the white children of the corresponding age. Only 3 
per cent of the colored children score above the 75 per- 
centiles of the white distribution. But 54 per cent of 
the colored children score below the white 25 percentile. 
To put it another way, the colored children average at 
about the average for white children two years younger.” — 

Pyle (15) compared colored and white children on 
thirteen different group tests involving memory, learn- 
ing ability, association, and so forth. He compares the 
sexes and different social groups. In general, he finds 
that “the marks indicating the mental ability of the 
negro are about two thirds those of the white.” 

The best comparison by means of group tests of adults 
and, indeed, the widest and most convincing comparison 
of negroes and whites in general is to be found in the 
army data. (Memoirs, National Academy of Sciences, 
21.) The mean mental ages and mean scores on the 
combined scale of intelligence for various samplings are 
as follows: 
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White Draft 13.5 T2300 
Colored Draft 9.9 10.4 
White Officers 18.8 07.2 


The percentage of the colored reaching or exceeding the 
mean of the white draft is at most 12 per cent, and prob- 
ably about 10 per cent. The combined scale is an eval- 
uation of all scales used in the army. 

The negro troops, however, score less than the white 
both on the Alpha and on the Beta Scales. Alpha is a 
test for literates and Beta for illiterates, so that whether 
educated or uneducated, the negro is inferior to the 
white of similar status. The median scores are: 


Alpha Beta 
White Draft-native 59 43 
White Draft-foreign 47 4I 
Colored Draft-northern 30 33 
Colored Draft-southern 12 20 


The percentage of the northern colored reaching or ex- 
ceeding the median of the native white is on Alpha 
about 31, on Beta 34; while the percentage of the 
Southern colored is on Alpha about 6, on Beta 14. 

We may also study the difference between the racial 
groups by comparing the distributions of intelligence 
ratings, and by doing this we are reminded of the fact 
that there are negroes who receive the highest intelli- 
gence ratings and whites who receive the lowest, although 
the mode for the negroes is always further towards the 
lower end. The data below show the superiority of the 
white draft to the negro draft, the superiority of the 
white officer to the negro officer, and the superiority of 
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the northern negro to the southern negro. For the sig- 
nificance of the intelligence ratings, A, B, C, etc., the 
reader is referred to the appendix of Chapter VI. The 
figures show the percentages receiving the various in- 
telligence ratings. 


Drafted Men ne D— DC Ce Ce aes A 
White 0330730 7.0) 117.1 (23:80825.0) 815.0 o Ommesar 
Negro TS;80L8 140:08 2027, 212.0) me 507 mee 2-ON EO. ORmEOLE 
Officers 
White T3850 eO:L 1 O-34) OL7e -6:2) 12 sue ote Oe 
Negro 05). 333) 10:02 05-3 22.0 21 One24 2 mea 
Negro (Train- 

ing) 273) e221 O'S) Se 20108 935.08 6EOT4e aoe tamed 
Section of 
Country 
Northern 
Negroes AVO5 LAA, 31.2: 925:85 OO yeaa een 
Southern 
Negroes 6848) 57.0 20:2" 10.01) 93'4)) OV Oe eetore 


From whatever angle, therefore, we look at these re- 
sults, the marked superiority of the white group is appar- 
ent. The education of the negro has been for a long 
time and still is decidedly poorer than the education of 
the white, but the difference in intelligence is marked 
whether we compare the groups on tests for literates or 
illiterates. The discrepancy is also present when the 
results of the Binet tests of the two groups are com- 
pared. Ferguson (21) discusses the influence of educa- 
tion on the army tests with reference to negroes, and 
after making what he considers a reasonable allowance 
for difference in educational opportunity, he sums up 
by saying “ that probably the safest and most reasonable 
expression of the relative intelligence of whites and 
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negroes is that approximately 25 per cent of the latter 
equal or exceed the average of the former.” This means, 
as Ferguson points out, a considerable amount of over- 
lapping between the two groups. We are, however, 
warranted in saying that a real racial difference exists. 
The difference between the average white and the aver- 
age negro in intelligence may not be very great, but it 
is quite definitely present, and this seems to be the case 
wherever two comparable groups of the two races have 
been examined, and even when we make allowance for 
the differences in educational opportunity. 

Differences in Specific Traits.— Many workers, in- 
cluding those we have cited above, have made attempts 
to find a qualitative difference in intelligence between 
the two races. With some the motive seems to be to 
show that the quantitative difference in intelligence be- 
tween negroes and whites is due to the fact that the in- 
telligence scales used have favored the type of thing 
which gives a preference to the specific traits in which 
the white race are superior. In other workers, this 
motive is not present and they have merely pointed out 
the traits in which the white and colored are equal, or 
in which the colored are superior to the white, or they 
have made a comparison of the colored themselves with 
regard to different traits. The conclusions to be drawn 
from the evidence presented are conflicting and difficult 
to interpret. Let us list some of the suggestions made 
by different workers: 


The negro is better in concrete problems than in abstract. 
(Derrick, 20.) 

The two races are equal in rote memory. (Schwegler and 
Winn, 20.) 

In tests involving common sense adjustment to practical 
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situations of a familiar type the colored are equal to the 
white. (Schwegler and Winn, 20.) 

In tests of abstract reasoning colored are inferior to white. 
(Schwegler and Winn, 20.) 

The colored children do best in a test of rote memory. 
(Pressey and Teter, 19.) 

The colored do poorest in tests involving a knowledge of 
abstract terms. (Pressey and Teter, 19.) 

Negroes rate lower than whites or Indians on a scale of 
resistance to fatigue. (Garth, 20.) 

Negroes are less accurate. (Baldwin, 13.) 

Negro children not superior to white in verbatim reproduc- 
tion or immediate retention. (Sunne, 17.) 

Negroes show a greater facility in control of words, a more 
fertile imagination as relating to general human activi- 
ties, and a more original and perhaps more primitive 
taste in use of colors. (Sunne, 17.) 


Lastly in the Memoirs of the Academy of Sciences (21), 
we have a report based on the Army Tests, as follows: 
“The report takes the above results to indicate that the 
negro as compared with the white man of equal intelli- 
gence is relatively strong in the use of language, in 
acquaintance with verbal meanings, and in perception 
and observation; and that he is relatively weak in judg- 
ment, in ability to analyze and define exactly, and in 
reasoning.” Some workers in the army and other in- 
vestigators find no clearly marked qualitative differences. 

A survey of this evidence, in parts conflicting, and 
as a whole couched in rather vague and general terms, 
leads one inevitably to the conclusion that we have not 
yet found with regard to the tests used any clearly 
marked qualitative differences between the white and 
the negro. Chance samplings of whites compared with 


THE NEGRO 345 


each other might show the same slight differences which 
have been recorded as existing between negroes and 
whites. While we cannot conclude dogmatically that 
there are no qualitative differences between the two 
races, we may at least say that any marked qualitative 
difference in intelligence, as measured by the tests under 
consideration, does not seem to exist. In saying this we 
must remember that we are restricting ourselves en- 
tirely to the type of intelligence which is largely verbal 
or abstract; that is the sort of thing which is tested most 
effectively by the Binet and customary group tests. 
Mechanical intelligence has been much less effectively 
measured and social intelligence practically not at all. 
Furthermore we must remember that we have not raised 
the question as to einotional and moral differences be- 
tween the two races. Popular opinion assumes large 
differences in these traits. There are no scientific meas- 
ures of these as yet, and speculation about possible dif- 
ferences in this regard does not belong in a book devoted 
to intelligence testing. 

Conclusions. — Our conclusions can be briefly sum- 
marized by saying that all results show the negro de- 
cidedly inferior to the white on standard intelligence 
tests. These results are sufficiently numerous and con- 
sistent to point to a racial difference in intelligence. 
The overlapping of the two races is great, and the most 
liberal estimate seems to be that at most 25 per cent 
of the colored reach or exceed the median intelligence of 
the whites. No qualitative difference in intelligence be- 
tween the two races can explain this marked quantita- 
tive difference. Indeed, it is doubtful whether real 
qualitative differences exist with reference to the traits 
measured by our intelligence tests. 
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CHAPTER XVIII 
THE FOREIGN-BORN 


Conflicting Opinions. — In none of our topics are the 
data so unsatisfactory and opinions so conflicting as for 
this topic of racial differences. Apart from the com- 
parison of the negro and white races in America, which 
we have discussed in Chapter XVII, we do not have any 
real comparisons of the intelligence of different racial 
groups. And we have entitled this chapter “ The For- 
eign-Born,” rather than “ Racial Differences in Intelli- 
gence,” to emphasize the fact that the chief data we 
possess refer to racial groups in this country. 

That there are differences in intelligence and in other 
characteristics between different races, has been assumed 
by many anthropologists and psychologists writing on 
this topic. But the opinions as to the amount of such 
differences vary from practically zero to a fairly large 
amount. Anthropologists, like Deniker and Tylor (81), 
assume “ lower” and “ higher ” races, and seem to take 
for granted differences in intelligence. Deniker assumes 
a correlation between the brain and intelligence. Tylor 
says that, “in measuring the minds of the lower races, 
a good test is how far their children are able to take a 
civilized education.” Boas (11) is a good example of 
the anthropologist who minimizes the differences be- 
tween races. The difference in intelligence between civil- 
ized and primitive races he believes to be very slight. 
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Man’s “ faculties”? are in general very much the same. 
Nevertheless, he concludes that negro intelligence is a 
little below the white. Le Bon (98) is a good example 
of the descriptive psychologist who, without any actual 
measurements, finds appreciable differences between 
races. In his attempt “to describe the psychological 
characteristics which constitute the soul of races” he 
makes a scale of 4 steps: (1) the primitive races, such 
as the Fuegians, the aboriginal Australians; (2) the in- 
ferior, such as the Negro; (3) the average, such as the 
Chinese, Japs, Mongolian and Semitic races; (4) the 
superior, such as the Indo-European races. The differ- 
ence between the groups refers both to character and 
intelligence. The groups differ, he maintains, in ca- 
pacity to reason, in power of attention and observation, 
inability to foresee consequences, and the like. 

Let the above serve as samples of psychological and 
anthropological opinion as to racial differences uninflu- 
enced by the results of actual measurement. Without 
adequate psychological tests of racial groups, there is 
bound to be a difference of opinion and further argu- 
ment seems rather futile. 

Sensory Tests. — The first comparative tests of differ- 
ent races were largely tests of sensory qualities. Rivers 
(04) compared the Todas in India with Englishmen in 
respect to visual acuity, visual illusions, tactile discrim- 
ination, sensitivity to pain, and the like, and found no 
real differences between the two groups. “ Pure sense 
acuity is much the same in all races.” Myers (11) 
refers to the lack of racial differences found in vision 
and other sensory qualities by the Cambridge Anthro- 
pological Expedition, and jumps rather abruptly to the 
conclusion that the mind of the average European 
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peasant is not essentially different from the “ primi- 
tive” or “ backward ” races. Some difference in acuity 
of hearing between more primitive races and whites 
is found by Bruner (08) in his comparison by means 
of auditory tests between whites and Ainus, Patagonian 
Indians, and Pigmies. Woodworth (10) gave many sen- 
sory tests to various racial groups represented at the St. 
Louis Fair in 1904, and concluded that “on the whole 
the keenness of the senses seems to be about on a par in 
the various races of mankind.” The importance for us 
of Woodworth’s work lies, however, in the fact that he, 
for the first time, used a test that approximates more to 
a test of intelligence than any of the sensory and psycho- 
motor tests that had, up to that time, been used. He 
used the Sequin Form Board and found very little dif- 
ference between the whites, Indians, Eskimos, Ainus, 
Filipinos and Singhalese; but he found that the Igorots, 
Negritos and Congo Pigmies were much poorer on this 
test as compared with the previously mentioned list of 
races. We should conclude, therefore, from the above 
studies that in all probability there are few, if any, 
marked racial differences in sensory qualities, with the 
suggestion of possible racial differences in intelligence 
indicated in the last experiment mentioned. 
Intelligence Tests. — When we come to intelligence 
tests of racial groups, apart from the negro, we find a 
certain number of data in this country. Whatever con- 
clusions we may arrive at, it is well to emphasize at the 
beginning that they can refer only to the samplings of 
the races found in the United States, and that we cannot 
infer anything at present as to the intelligence caliber 
of the race or nation to which these individuals belong. 
Furthermore, it will be apparent as we describe the 
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results that it is extremely difficult to be sure that the 
groups tested are even a fair sampling of the racial 
group as found in the United States. Any particular 
city or community may for economic reasons attract a 
certain type of immigrant and the representatives of any 
particular racial group in that community may not be 
representative of the race as found in this country. 
Only by numerous investigations or by a very wide- 
spread survey can we be sure of getting a fair sampling 
of any racial group. 

Another difficulty in making comparisons of racial 
groups and one that has retarded the work a great deal, 
is the language factor. Until recently there were no 
adequate non-language tests available. If language 
tests are used the foreign-language-speaking group may 
be severely handicapped, even although the children are 
born in this country and speak English. Some workers, 
notably Young (22), believe that with English-speaking 
children of foreign parentage this handicap is negligible 
and that they can be legitimately tested on such tests 
as the Binet. Pintner and Keller (22) have shown that 
this is a questionable assumption. In going over the 
data pertinent to our topic, let us, therefore, always keep 
in mind these two difficulties, namely, the difficulty of 
getting a fair sampling of any racial group in this coun- 
try, and the inadequacy of language tests for foreign- 
language-speaking groups. 

Italians in America. — We possess more data on 
Italian children than on any other foreign group. The 
results of Binet tests comparing Italian and native 
Americans are as follows: 
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Median I. Q. 
No. of 
Author American Italian Italian Cases 
Arlitt (21) 106 85 87 
Pintner and Keller (22) 95 84 B83 
Brown (22) Vig 51 
Young (21) 84 25 
Dickson (see Young 22) 105 84 [ 
Bere ? 83 100 


There is a remarkable agreement in the median I. Q. 
for the Italian children in the six studies. The geo- 
graphical distribution of the cases is wide, namely, Ohio, 
Michigan, California, New York and presumably Penn- 
sylvania. Arlitt stresses the difference in social status 
between the Americans and the Italians as one reason 
for the wide difference. When she compares Americans 
and Italians of inferior social status the difference be- 
tween the I. Q.’s is less, namely, 92 and 85 respectively. 
Pintner and Keller believe the I. Q. of the Italian group 
to be somewhat lowered because of the language handi- 
cap. Brown also recognized the language difficulty and 
tried to avoid it by having foreign children tested in 
their native language in doubtful cases. What is a 
doubtful case would be difficult to determine, because 
he himself says, “not infrequently we found children 
who, although they spoke the English language fairly 
well, tested from six to eighteen months higher when 
their native language was employed.” The median I. 
Q. of the Italians in the United States may not, there- 
fore, be as low as is indicated by the results, but even 


1 From the unpublished manuscript of Miss Bere, to whom the 
author is indebted for permission to use her results. 
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making allowances for the factors mentioned, it is 
probable that it is below 100. 

Young (22) made use of group tests in his comparison 
of American and Italian twelve-year-old children. Cal- 
culating an approximate I. Q. from his results with the 
Army Alpha, we get: 


f: 0: No. of Cases 
Americans 107 402 
Italians 88 248 


If, however, we make the comparison on the basis of 
the Beta findings and calculate the approximate I. Q.’s, 
we get: 


LG: No. of Cases 
Americans 109 393 
Italians 96 246 


This I. Q. of about 96 for the Italian group is higher 
than that obtained in any other study. As compared 
with the results on the Alpha or verbal test, it shows the 
handicap of language in trying to cope with a verbal 
test, although Young himself is not willing to accept 
this conclusion. 

Other Racial Groups in America. — For no other 
racial groups have we such adequate data as for the 
Italians. Other median I. Q.’s on the Binet for various 
groups reported by three of the authors quoted above 
are as follows (the figure in parenthesis after the median 
I. Q. gives the number of cases) : 
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Racial Group  Pintner and Keller Brown Young 
English 97. (24) 102 (go) 
Canadian 89 (3) 
Scotch 88 (8) 
Irish Ozg05) 
Welsh O57) 
German OL. (37) 102 (67) 
Swedish 104 (3) 102 (187) 
Norwegian 104 (34) 
Spanish 93 (2) 78), 7) 
Portuguese 84 (23) 
French 125 (1) 95 (199) 
Austrian O42) 100 =6((28) 
Slavish $5 -(130) 86 (31) 
Polish 85 (ry 
Russian 89 (10) 
Croatian 86 (5) 


Hungarian 89 (99) 
Roumanian 97 (18) 


Greek S30 °(72) 
Finnish 94 (4) go (226) 
Chinese 97. (109) 


Young’s (22) results for Portuguese and Spanish-Mexi- 
can children may be summarized as follows: 


I5.@: No. of 120% No. of 

Alpha Cases Beta Cases 
Portuguese 87 77 96 75 
Spanish-Mexican 87 51 96 53 


From such results as these it would be dangerous to 
draw any very definite conclusions. Our data are much 
less extensive and more ambiguous than for the Italian 
group. We need many more investigations of racial 
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groups. At present it might look as if the groups com- 
ing from southern Europe are inferior in intelligence to 
those from northern Europe. The language handicap 
of the former group is likely, however, to be greater be- 
cause they represent the more recent immigration. 
More extensive comparisons, preferably by means of 
non-verbal tests are clearly indicated. 

Army Results. — Some confirmation of the results 
above is given by the army comparison of racial groups. 
Here we are dealing with adults tested by means of 
group tests. In this case, the men are all foreign-born, 
whereas with the children most of the cases are Ameri- 
can-born children of foreign parentage. The army re- 
sults are expressed in terms of the combined scale, which 
is a composite of the Alpha and Beta tests. Men who 
could not read and write English were given the Beta, 
a non-verbal test. The results given below show the 
average score, the equivalent mental age and the num- 
ber of cases. 


.,. Denmark 
Canada British Norway Germany Greece Russia Italy 
Isles Sweden Austria 


Mean Score 07 13.4 TRG LTO 11.2 II.0 
Mental Age 1353 13.0 12:Qut2 20) nO) II.3 I1.2 
No. of Cases 948 1214 I610 597 573 2701 4002 


The difference between the northern European and the 
southern and eastern European group is marked. With 
reference to the Italian group it is interesting to note 
that if we assume age 14 as the average mental age of 
adults and divide the Italian mental age of. 11.2 by this, 
we arrive at an I. Q. of 80, which agrees well with the 
i. Q. of Italian children found by means of the Binet. 

The army data allow us to make a comparison of for- 
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eign groups with reference to the percentage of superior 
and inferior men. Below are given the countries ranked 
in order according to the percentage of men receiving 
intelligence ratings of A or B, in the second column the 
per cent of A or B men is given, and in the third column 
the per cent of inferior men, i.e., men receiving intelli- 
gence ratings of D, D— or E: 


Per Cent Per Cent 
Country A. B. D, D—, E 
England 19.7 ony 
Scotland 13.0 13.6 
White draft 20 24.1 
Holland 10.7 9.2 
Canada 10.5 19.5 
Germany 8.3 15.0 
Denmark 5-4 13.4 
Sweden 4.3 19.4 
Norway 4.1 25.6 
Treland 4.1 30.4 
All foreign countries 4.0 45.6 
Turkey aA 42.0 
Austria 3.4 B75 
Russia 277 60.4 
Greece 2.1 43.6 
Italy 0.8 63.4 
Belgium 0.8 24.0 
Poland 0.5 69.9 


Here again the tendency for the men from northern 
Europe to be superior is apparent. Belgium is a notable 
exception. England and Scotland contribute a larger 
percentage of superior men than is found in the white 
draft in general. These two countries also contribute 
fewer inferior men than are found in the white draft. 
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If the countries were ranked according to the percent- 
age of inferior men, the rank order would be somewhat 
changed, but not materially. Belgium would rise con- 
siderably in the scale. The southern and eastern Euro- 
pean countries contribute by far the largest percentages 
of inferior men. These percentages are very great for 
Russia, Italy and Poland. In spite of all the qualifica- 
tions mentioned above in reference to the tests of chil- 
dren, the general agreement of the results in the army 
with the Binet tests of foreign children lead to the con- 
clusion that there are probably real differences in the 
intelligence of the racial groups that are attracted to 
this country. 

American Indians. — What results we have here seem 
to show the Indians inferior in intelligence to the whites, 
although the evidence is very scanty. Rowe’s (14) early 
work contrasting Indian and white children on the Binet 
tests shows 94 per cent of the Indians testing below age 
as compared with only 21 per cent of the whites. 
Hunter’s (21) comparison by means of the Otis group 
test shows a median score for the Indians of 83, as com- 
pared with a median score of 123 for the whites. Both 
Hunter (21) and Garth (21, 22) have made comparisons 
of full and mixed blood Indians in which all compari- 
sons point to the superiority of the mixed bloods. These 
results will be discussed more fully in the chapter on 
Heredity, Chapter XX. 

Racial Comparisons Abroad. — The difficulty of com- 
paring different racial groups is largely one of getting 
adequate tests which are equally fair to the groups to 
be compared. Tests involving language, when translated 
into various languages, can never form an adequate com- 
parison. Non-verbal tests seem to the writer to offer 
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the only possibility. So far, very little work along this 
line has been done. We may quote as a sample of this 
type of work the comparison of two Indian groups by 
Herrick (21) in India. He compared the performance 
of Panchama and Brahman children by means of the 
Goddard Form Board. The Panchamas belong to the 
lowest castes, the Brahman to the highest. The results 
show the Panchamas somewhat below the Brahmans at 
most ages, but the difference between the two groups is 
not large. Both groups seem inferior to the norms for 
American children. 

A comparison of Chinese college students in China 
with American college students in this country has been 
made by Walcott (20). The Chinese were tested by 
means of English language tests as they were all thor- 
oughly familiar with that language. On the Terman 
Revision 44 out of 63 have I. Q.’s above 100. On a 
group test the median score for the Chinese is below that 
for the American students. It is obvious, however, that 
we cannot get any indication of racial differences in in- 
telligence from such studies. 

Pyle (18) reports the results of several mental tests 
given to 500 Chinese children ranging in age from 10 to 
18 years. These tests are rote memory, logical memory, 
substitution, analogies and spot pattern. Comparing 
the results with his norms for American children, he 
finds the efficiency of the Chinese boys to be about 84 
per cent of the efficiency of American boys, and Chinese 
girls about 77 per cent of American girls. Most of this 
difference he believes to be due to environmental differ- 
ences between the two races. 

The Immigrant. — Very little actual testing of the 
immigrant at the time of his arrival in this country has 
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been done. Feeblemindedness is one reason for refus- 
ing admittance and a certain number are deported for 
this reason every year. No general intelligence test 
is given to all immigrants, and under existing conditions 
is very likely not practicable. The cases of feeble- 
mindedness detected by the medical officers are in all 
probability of low grade. Detection is more likely to 
occur where mental inferiority exists along with some 
physical defect. 

The reports of Goddard (13, 17) are among the very 
few which we possess dealing with actual testing at an 
immigrant receiving station. Goddard believes that 
trained workers with the feebleminded could pick out 
by inspection as the immigrants walk past about go per 
cent of the feebleminded cases in contrast to only 10 per 
cent selected by the physicians. There is no evidence, 
however, for this belief. 

Tests were made under Goddard’s direction at the 
immigrant receiving station at Ellis Island, New York, 
in 1913. The tests used were the Binet Scale, as well as 
three or four performance tests. The testing was car- 
ried on by means of interpreters. The groups chosen 
for testing were selected in the sense that they were 
taken after the physicians had culled out all the obvi- 
ously feebleminded. To offset this Goddard’s workers 
passed over the “obviously normal.” This left what 
Goddard calls the “ great mass of average immigrants.” 
This method of selecting cases makes it difficult to tell 
exactly what sort of groups were tested, and it makes 
it still more difficult to interpret the findings. 

The following results are given in per cents: 
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No. of 

Normal Borderline F.M. Cases 
Jews 10 7 83 30 
Hungarians fo) 20 80: 20 
Italians a 15 79 48 
Russians fo) 9 87 43 


All of the groups show an abnormally high percentage 
of feeblemindedness, and this is due in all probability to 
the method of selection and the standards used for in- 
terpreting the results of the tests. No one is willing 
to believe without much more adequate evidence that 
the percentages given above are representative of the 
intelligence caliber of the various immigrant groups. 

However inconclusive these data are, they, neverthe- 
less, raise the very practical question of the value of 
intelligence tests in the selection of the immigrant. We 
may say that the problem is now entirely one of adminis- 
tration or procedure, because there are now a sufficient 
number of individual performance tests and group non- 
verbal tests to enable examiners to give an adequate in- 
telligence examination. The question as to what level 
of intelligence should bar the immigrant is one that 
could readily be established after some experimentation. 
Indeed, the level might fluctuate somewhat according to 
the number of immigrants that the country might decide 
to admit each year, but a certain level might well be 
established below which none would be admitted because 
of their low mental capacity. Whether such tests should 
be given in the country of origin or at this side of the 
ocean are questions of administration involving many 
difficulties. It is well, however, to remember that we 
already have established the practice of refusing admis- 
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sion to immigrants because of mental defect. It re- 
mains, therefore, merely to conduct the selection by 
well established psychological methods of intelligence 
measurement. 

We need here only indicate the social significance of 
this problem. Mental ability is inherited. The popu- 
lation of the United States is largely recruited by immi- 
gration. The country cannot afford to admit year after 
year large numbers of mentally inferior people, who 
will continue to multiply and lower the level of intelli- 
gence of the whole nation. Our tests, although incon- 
clusive, would seem to indicate that the level of certain 
racial groups coming to this country is below that of the 
nation at large. Increased vigilance is, therefore, re- 
quired. Literacy tests and restriction of groups based 
on quotas apportioned to the racial groups already here 
are all helpful and tend perhaps in the long run to raise 
the average intelligence level of the immigrant as com- 
pared with unrestricted immigration. But these checks 
are by no means sufficient. Indeed the last measure 
may at times be harmful, if it checks immigrants of high 
mental caliber coming for some reason or another from 
a country whose quota happens to be small, because for 
historic reasons that country does not happen to be well 
represented at present in the United States. It would 
be well, therefore, to emphasize the intelligence factor 
in the selection of our immigrants to a much greater 
extent than we do at present, lest the whole nation be 
diluted with stocks of inferior mentality. Intelligence 
is to be sure not the only factor to be considered in the 
selection of the immigrant. There are questions of 
health, physical well-being, moral qualities, questions of 
race, and the like. But intelligence is an important 
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factor and one that has been neglected up to the present. 

Conclusions. — Racial groups, other than the negro 
group, have up to the present time not been satisfac- 
torily measured for intelligence. We can only say in 
the most general terms that we believe there are racial 
differences in intelligence. We cannot with any degree of 
certainty designate which races are superior and which 
inferior in intelligence. At most, we can point to some 
very primitive races and say that a few inadequate tests 
seem to confirm our belief in their lower intelligence. 

With a slightly greater degree of certainty we can say 
that tests of certain racial groups as represented in this 
country seem to indicate intelligence differences. The 
races from the south and east of Europe seem inferior 
in intelligence to those from the north and west. Apart 
from these general indications we know nothing of the 
intelligence levels of the immigrants who are coming 
here. A fertile field for research would lie in this direc- 
tion and the practical results coming from such research 
might well prove to be of untold value for the future 
of these United States. 

We need also more comparisons between races in their 
home countries. Non-verbal and performance tests 
might well be constructed so as to be equally valid for 
several or all races. Some work on such tests is now 
being carried on by several workers and the future will 
probably see attempts to compare the intelligence of 
samplings of different races in different countries. Here 
again there is much opportunity for research. Such work 
will help inhibit the assumption of racial differences 
now so often made on merely subjective evidence. Dif- 
ferences certainly exist. Measurement alone can tell 
us where and to what extent. 
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CHAPTER XIX 
THE EMPLOYEE 


The Value of Intelligence Tests. — The applications of 
psychology to industry and to the problems of vocational 
advice and guidance are far-reaching and complicated. 
The use of intelligence tests in this connection is merely 
one item in the problem. It is not the purpose of this 
chapter to attempt a résumé of the whole field. We 
shall be concerned only with the use of intelligence tests 
with the employee or prospective employee. 

In the field of business and industry the psychologist 
has contributed most in the direction of the selection of 
individuals for positions. Relatively little has been ac- 
complished in the more difficult task of the selection of 
positions for individuals. (Ayres, 13.) If we consider 
merely the various kinds of tests constructed by the 
psychologist, disregarding rating scales, job analysis, 
personnel specifications and other useful devices and 
methods, we may roughly divide them into (1) trade 
tests; (2) specific ability tests; (3) general ability tests. 

Trade tests determine the amount of knowledge of 
or skill in any particular job. They are essentially 
achievement tests, analogous to educational tests in the 
school. They are not prognostic. They measure the 
amount of accomplishment which the individual now 
possesses. These tests were developed in the army 
(Personnel System of the U. S. Army, 19) and they have 
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been described at length by Chapman (21), and by 
Toops (21). Specific ability tests are such as attempt 
to measure those special abilities which are supposed to 
enter into any particular job. Sometimes these tests 
resemble very closely the actual operation, physical or 
mental, which the worker goes through in the perform- 
ance of the job. At other times the test is very differ- 
ent from the job, but the performance of both is sup- 
posed to involve the same kind of ability. The third 
type of test is the intelligence test proper, which is not 
a test of trade ability and makes no presuppositions as 
to resemblance with specific abilities required for spe- 
cific jobs. It is with this last type of test that we shall 
deal more particularly in this chapter. Obviously there 
can be no sharp line drawn between the three types of 
tests and certainly not between the second and third. 
As we shall see, tests for the selection of various sorts 
of workers are very often a combination of the second 
and third types. 

The value of a general intelligence test in the selec- 
tion of workers will depend largely upon the aim or 
purpose of the testing. If the only purpose of the psy- 
chological test is to fill a particular job more or less 
satisfactorily, then we may agree in general with Viteles 
(21) when he says, “Such tests have a very limited 
place in industry. They are used in the first place, to 
shut out from employment the feebleminded, those who 
are altogether unfit for any job in the plant by reason 
of deficiency in mentality. They are also used to select 
workers for jobs in which success depends, to a very 
great extent, upon a high level of general intelligence, 
namely, the executive positions. For selection for the 
great mass of skilled and semi-skilled jobs, for office 
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jobs and simple clerical jobs, the general intelligence 
test cannot be used. The carpenter and the toolmaker, 
for example, must stand on approximately the same 
level with reference to general intelligence, but very 
different specific abilities are required for these trades.” 
If, however, the employment manager conceives his func- 
tion to be broader and more comprehensive than merely 
filling satisfactorily a specific job, we will agree heartily 
with Carney (19) when he says, “The modern em- 
ployment manager is not satisfied when he has merely 
introduced the applicant to his first job in the organiza- 
tion. He feels that he must follow up this first place- 
ment by such transfers and promotions as are necessary 
to bring out all the best that the man is capable of 
attaining. To do less than this is not only unfair to the 
individual, it is also poor business. For nothing makes 
for a loyal force of enthusiastic workers so much as a 
vigorous educational and promotional program. The 
fact that those in high places have risen from the ranks 
is the strongest argument that there is a future for men 
of ability in the organization, and men of ability cannot 
be held long at any wage where they feel they are work- 
ing in a blind alley. Therefore, in a set of tests for shop 
clerks it is essential to introduce measures of general 
intelligence which will pick out the men in whom it is 
worth while to invest broad training with the hope that 
they can ultimately become understudies for executive 
positions. For while no correlation was discovered be- 
tween general intelligence and success as routine time- 
clerks, considerable correlation appeared between gen- 
eral intelligence and success in positions of greater re- 
sponsibility. Probably even a moron, if he possessed 
peculiar talent for that special work, might write time- 
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tickets successfully. But the ability to organize work 
and to train subordinates requires intelligence which is 
readily recognizable through tests.” 

The value of intelligence tests will, therefore, vary 
according to what we are trying to achieve, whether it 
be the selection of workers for specific jobs, or the selec- 
tion of high grade individuals to be trained for impor- 
tant positions, or, again, the elimination of low-grade 
material. The importance of this last point is stressed 
by Rossy (17), and-he calis attention to the fact that 
low grade individuals will probably increase the number 
of industrial accidents, help to lower the output, perhaps 
produce an inferior product and certainly increase the 
percentage of labor turnover. The feebleminded and 
the psychopathic he regards as particularly dangerous. 
Mental examinations can eliminate these. 

The Intelligence Level of Various Occupations. — 
The most comprehensive comparison of the intelligence 
level of men employed in various occupations is afforded 
by the results of the army intelligence tests (Memoirs, 
21). The distribution of intelligence ratings and the 
median scores for a great many different occupations 
have been computed. The following list shows occupa- 
tions well represented in the army ranked according to 
the median scores. The intelligence rating of the median 
for each group is given. For the significance of these 
letter ratings the reader is referred to pages 228-2209. 
These data are based upon results for over eighteen 
thousand men. 
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Occupation Median Intelligence Rating 


Laborer a 
Miner C— 
Teamster Cc — 
Barber C— 
Horseshoer 

Bricklayer 

Cook 

Baker 

Painter 

Blacksmith 

Carpenter 

Butcher 

Machinist 

Hand Riveter 
Telegraph Lineman 
Pipefitter 

Plumber 

Toolmaker 

Gunsmith 

Mechanic 
Auto-repairman 
Auto-engine mechanic 
Auto assembler 

Ship carpenter 
Telephone operator 
Concrete Construction Foreman 
Stock-keeper 
Photographer 
Telegrapher 
Rice Clerk 
Filing Clerk 
General Clerk 
Army Nurse 
Bookkeeper 
Dental Officer 


Gs OY OGIO OFF OOO WCxre 2) © OE OO. er © 
+4++4+4+4+4+4++ 


370 INTELLIGENCE TESTING 


Mechanical Draughtsman B 
Accountant B 
Civil Engineer B 
Medical Officer B 
Engineer Officer A 


These results do not mean that all the men in any 
one group achieve the intelligence rating assigned ta 
that group. In most occupations men of all grades of 
intelligence are to be found. Inspection of the detailed 
results of the army data reveals at once a great over- 
lapping between groups. The spread of the middle 
fifty per cent of each group is considerable. Neverthe- 
less, it is obvious that a selective process is at work, 
which tends to prevent men of low intelligence from 
filling certain positions, and which favors the men of 
high intelligence for certain positions. As Thorndike 
(19) puts it: “ No less significant is the variability with- 
in each occupational group. Taking the measurements 
as they stand, the 75 percentile unskilled laborer is up 
to the level of the median general mechanic, tool room 
expert, or automobile mechanic and up to the level of 
the 25 percentile mechanical engineer. The 75 percentile 
railroad clerk is at the level of the average accountant 
or civil engineer. The 75 percentile receiving or ship- 
ping clerk is at the level of the 25 percentile physician. 
This variability would be reduced by longer and re- 
peated tests, but, unless the test as given has a very 
large probable error, it would still be enormous. It 
would still imply that there were in the occupations sup- 
posed to give little opportunity for the use of intellect, 
a very large number of gifted men and consequently a 
large unused surplus of intellect.” 
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Again with reference to the army data, we must re- 
member that they give us a picture of the situation as 
found in the army and this picture is not necessarily the 
same as exists in civil life. The discussion in Chapter 
15 of the Memoirs (21) refers to the fact that the dis- 
tribution of occupations in the army was influenced by 
the selective service act. “ More than seven-tenths of 
those registering were placed in the deferred classes.” 
It is obvious, therefore, that many occupations will not 
be adequately represented in the army occupational list. 
In some occupations the selective service act would tend 
to keep out of the army many of the most intelligent 
men. The farmers in the army were probably largely 
represented by farm laborers, because of the selective 
influence of the draft Nevertheless, these army results 
are the best that we have at the present time and un- 
questionably indicate the importance of the factor of 
intelligence in various occupations. Further work of 
this sort may lead to the estimation of lower limits of 
intelligence for various occupations, in the sense that a 
certain minimum of intelligence is required for success 
in each occupation. An individual who does not possess 
the minimum required for a specific occupation should 
be advised not to plan to enter the occupation in ques- 
tion. Such limits of intelligence would be invaluable 
for the vocational counselor. 

The Unemployed. — No results comparable to the 
army results can be given for the unemployed. In the 
investigations to be mentioned the tests employed are 
so different as to afford no basis for comparison. Only 
in a general way can we say that the unemployed as 
a group give the impression of being very low in in- 
telligence. Pintner and Toops (17) tested 94 cases in 
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one city and 4o in another, and give the following per- 
centage distribution: 


City A City B 
Feebleminded 28.7 7.5 
Borderline 29.8 25.0 
Backward 28.7 22.5 
Normal 8.5 20.0 
Bright 4.3 15.0 


Johnson (17) tested 107 unemployed and estimates 21 
per cent of them as feebleminded. No importance should 
be attached to the actual percentage of feebleminded- 
ness obtained by these workers. Such results should be 
taken merely as an indication that low intelligence is 
likely to be very common among the unemployed. The 
lower the intelligence of the individual, the harder will 
it be for him to obtain a job and the harder to retain 
a job, because he will in general be the one to be dis- 
missed when times are hard and jobs are few. 

Intelligence Tests as Aids in Selection. — By far the 
most common use and, perhaps, the most important use 
of intelligence tests in industry and business has been 
as an aid in the selection of individuals for various kinds 
of work. As a rule the intelligence test is only a part 
of the means employed for selection. It is very obvi- 
ous that it must always remain a part. The judging 
and classification of men is a difficult and complex task, 
as Thorndike (18) and Kelly (19) have shown. 

The general value of intelligence tests in industry has 
been pointed out by many writers (e.g., Scott, 16; 
Whipple, 16) and Lamb (19) has given an account of 
the use of such tests in a large manufacturing plant, 
particularly as an aid to the employment manager. 
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A common method of selecting and evaluating tests 
is described by Hollingworth (16) as follows: “In a 
recent investigation an attempt was made to discover a 
set of mental tests which would aid in the selection of 
efficient workers in a specific field. Thirty workers who 
were already employed under fairly comparable condi- 
tions of work were taken as subjects in a preliminary 
search for tests of value. These thirty people were 
each put through a series of association tests, of the 
familiar laboratory form, naming opposites, naming 
colors and forms, completing mutilated passages, fol- 
lowing hard directions, giving responses bearing speci- 
fied relations to stimulus words, cancellation, number 
checking, etc. While these tests were in progress, dur- 
ing a period of several days, the thirty workers were 
rated by three supervisors who were familiar with their 
work at the actual task, and who had for some time 
been observing their performance with a view to making 
subsequent judgments. Each superior arranged the 
thirty workers in an order of merit, according to his or 
her impression of their relative efficiency. The judg- 
ments of the three supervisors were then averaged and 
each worker assigned a final position on the basis of 
these averages. This was believed to be as accurate a 
measure of actual ability as could be secured under the 
complex conditions of work. The results of these rat- 
ings were then compared with the results of the mental 
tests. Some of the tests were found not to correlate 
with the ratings for actual working efficiency. Three 
tests showed definite and positive correlations. When 
results from these three tests were combined, the rec- 
ords correlated with the ratings by a coefficient of fifty- 
five per cent. These three tests were then accepted as 
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having value in the selection of good operators, and 
search was continued for further tests which might also 
yield positive correlations.” 

Poull (22) shows that different types of intelligence 
tests may have value as indicators of different sorts of 
interest among children. She found that children who 
expressed interest in mechanical occupations obtained 
higher scores on the Pintner Non-language Test than 
on the National Verbal Intelligence Test. In this way 
different kinds'of intelligence tests may be of signifi- 
cance in vocational guidance. 

We may now briefly survey the different occupations 
in which intelligence tests have been used or in which 
tests have been employed to help in the selection of 
applicants for such occupations. 

Clerical Workers and Executives. — By far the largest 
use of intelligence tests has been made in connection 
with such positions. Thorndike and Scott have for a 
long time made use of intelligence tests in the examina- 
tion of applicants for clerical and executive positions. 
Notable in this connection are Thorndike’s tests for the 
Metropolitan Life Insurance Company. Ordinarily in 
the construction of tests for selection purposes, the in- 
telligence test is only one part of the total examination, 
Thus Thurstone (19) and Carney (19) use intelligence 
tests as part of their general clerical examination, while 
Bregman (21) uses the conventional intelligence tests 
almost entirely. Flanders (18) makes use of the Stan- 
ford-Binet Scale. Gardener (17), giving a report of 
the practical situation in the employment manager’s 
office, includes intelligence tests as one of five valuable 
sources of data about the applicant, the other four being 
personal interview, physical examination, interview with 
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foreman and references from other employers. Most of 
these reports stress the importance and value of intelli- 
gence tests as a part of the total sizing-up of the indi- 
vidual. Intelligence alone, however, is not enough and 
cannot be the sole criterion. Flanders found no positive 
relation between degree of intelligence and the rating 
of the men as to all-round efficiency, dependability, 
loyalty and codperativeness. At any particular job we 
may find men possessing a much greater amount of in- 
telligence than the job in question demands. They 
may be too intelligent for the job. Unless they are well 
endowed with other useful moral and social qualities, 
their attitude towards their work may be less desirable, 
and hence their total value to the firm of less account 
than that of other less intelligent individuals. 

Salesmen. — The use of tests for the selection of sales- 
men has been stimulated most of ail by the work of 
Scott. His tests and modifications of his tests have been 
used by many stores and industrial concerns. Holling- 
worth and Poffenberger (17) show how intelligence tests 
correlate with the average salary per year of experience 
of a number of salesmen engaged in selling all manner 
of commodities. Oschrin (18), and later Oschrin 
Bregman (21), reports the use of tests for the selection 
of saleswomen in a New York department store. Vari- 
ous tests and combinations of tests were used and they 
seemed to discriminate between good and poor sales- 
clerks. The tests were then used for the selection of 
new employees. The most satisfactory tests proved to 
be Directions, Judgment and Comparison — all essen- 
tially intelligence tests. 

Stenographers. — Tests for the selection of stenog- 
taphers, typists and comptometer operators have 
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been reported by Rogers (17) and Bills (21). Both 
authors feel that intelligence tests are valuable aids in 
such selection. Bills also introduces the Downey Will- 
Temperament Tests. He finds that the general intelli- 
gence test is the most efficient for eliminating failures. 
“ Failures can be predicted by the tests with over 85 
per cent accuracy.” The mean score on the intelligence 
test for various groups of stenographers is “ for secre- 
taries, 144; for stenographers rated ‘ good,’ 110; for sten- 
ographers rated as ‘ getting by,’ 65; and for those fail- 
ing, 63.” A certain amount of general intelligence is 
necessary for success in these occupations and persons 
not coming up to a certain standard should be advised 
against training for the work. 

Telegraphers. — Jones (17) and Thurstone (19) re- 
port investigations with mental tests for selecting teleg- 
graphers. Jones finds a high correlation between ability 
to succeed in a school for telegraphers and six tests, 
whereas Thurstone does not find such a high correlation. 
Just how large a part general intelligence plays in success 
in telegraphy is, therefore, doubtful. Thurstone feels that 
“ general intelligence tests are not as valuable for diagnos- 
ing ability to learn telegraphy as for measuring general 
intelligence. Ability in telegraphy is probably a special 
ability.” 

Policemen and Firemen. — As part of a civil service 
examination for the selection of policemen and firemen 
Terman (17) reports the use of the short form of the Stan- 
ford-Binet along with some educational tests. The range 
in mental ages was from 10 to 18, with a median mental 
age of 13.5 or an I. Q. of 84. It was recommended that 
all men with I. Q.’s below 80 be rejected, and this recom- 
mendation was accepted. There is no record of the 
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future success of the men who were selected, nor can we 
know whether those rejected might not have developed 
into good policemen or firemen. 

Semi-skilled and Unskilled Workers. — The lower 
down the scale of industry we go, the less valuable do 
our present intelligence tests appear to be for the selec- 
tion of workers. Otis (20) finds no relation between a 
performance intelligence examination and the produc- 
tive ability of 400 workers in a large silk manufacturing 
concern. A large percentage of these mill workers were 
foreign or illiterate and so the performance type of ex- 
amination was used. Otis comes to the conclusion that 
“intelligence is not only not required in a modern silk 
mill for most operations, but may even be a detriment 
for steady efficient roucine work. What qualities are re- 
quired remain to be sought. Whether they are meas- 
urable is doubtful. They may be stolidity, patience, 
inertia of attention, regularity of habit, etc.” 

With a group of eight tests, mostly of the sensory- 
motor type, Link (18) finds in general positive correla- 
tions with efficiency in shell inspecting and shell gauging 
in an ammunition factory. He concludes that three of 
these tests will prove useful in the selection of appli- 
cants for these jobs. His work bears out the conclu- 
sions of Otis in the sense that the only test of the eight 
used by Link that might be called a general intelligence 
test correlates very slightly with the abilities in question 
and is not retained by him for future use for selection 
purposes. 

Aviation. — Although the aviator can hardly be called 
an employee in the sense of that term as used in this 
chapter, mention must be made of the use of tests for 
the selection of aviators. We have already guite an 
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extensive literature on the subject and Dockeray and 
Isaacs (21) have given us an excellent summary of psy- 
chological research work carried on in Italy, France, 
England and the American Expeditionary Forces. Re- 
action time tests, tests for emotional stability, for 
equilibrium, steadiness and the like are common. Very 
extensive were the investigations upon the effect of alti- 
tude on various types of response. Stratton and others 
(20) report tests of judgment of curves, of relative 
speeds, reaction times, muscular exertion and fatigue. 
And Henmon (19) gives correlations of flying ability 
with mental alertness, emotional stability, swaying, vis- 
ual reaction and several other tests. It is interesting to 
note that mental alertness and emotional stability show 
the highest correlations with flying ability of the ten 
tests reported. 

Thorndike’s Mental Alertness Test was given to sev- 
eral hundred cadets at the aviation ground schools and 
showed a correlation of 50 with their average grade in 
school work. Thorndike recommends the use of this in- 
telligence test as one test among nine for the selection 
of prospective aviators. Other factors of importance 
are athletic achievement, athletic mechanical ability, 
emotional stability and a delicate sense of balance. 
Achievement as an aviator, Thorndike (19-20) shows. 
correlates as follows: 


With education about zero 
“athletic ability eens 
“ athletic-mechanical ability (92 toe 
‘“« wage in civil life ae 


social achievement Saeor 
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Dockery and Isaacs (21) stress the factor of intelli- 
gence when they say, “ What seems most needed by the 
aviator is intelligence, that is, the power of quick ad- 
justment to a new situation and good judgment. He 
need not be so quick in motor adjustments, provided he 
thinks clearly or makes quick mental adjustments.” 

Summary. — In this chapter we have attempted to 
describe the work done in intelligence testing in so far as 
it refers to the man engaged in some occupation or trade, 
and we can divide this work into two parts. In the first 
place we have the measurement of the intelligence of 
men in different occupations, and in the second place, 
the search for tests which will predict success in some 
occupation. 

The facts as to the intelligence of employees give us 
a hierarchy of occupations arranged according to intelli- 
gence. These facts show how intelligence is distributed 
at the present time in various lines of work. A natural, 
but probably very rough, selective process is going on 
all the time, whereby the less intelligent are relegated to 
simpler occupations and only the more intelligent sur- 
vive in more complex occupations. The rough facts as 
we know them today may serve, therefore, as a tentative 
guide for vocational advice. 

The more immediately practical work is the use of 
tests for selection. Here we find that intelligence tests 
are useful, but that they alone will not suffice for accu- 
rate prediction. To fill successfully a position and to 
hold it requires other attributes besides general intelli- 
gence, although a certain minimum of intelligence will 
be necessary for each particular job. Hence the use 
of intelligence tests for selection purposes will vary 
greatly according to the job to be filled. Their use, 
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furthermore, will depend upon the immediate aim of the 
selection, whether it be to fill just one particular job 
or to select a candidate who can fill the job in question, 
but in addition grow and develop into more important 
positions in the firm. 

Obviously there is a close relationship between the 
first type of work, the determination of the intelligence 
level of various occupations, and the second type of 
work, the selection of candidates for jobs. Unquestion- 
ably the distribution of intelligence among different oc- 
cupations today is not the most economical nor the 
most effective. There must be thousands of workers 
who are forced to toil at tasks far below their intelli- 
gence level, and on the other hand hundreds who are 
struggling to fill positions which are beyond their in- 
tellectual reach. Both are maladjusted, and malad- 
justment means unhappiness and inefficiency. We may 
hope, therefore, that in the future intelligence tests and 
psychological tests of all sorts will prove a means 
whereby a scientific adjustment of the worker to his 
work may be attained, resulting in increased satisfaction 
to the worker and increased efficiency in the work. 
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CHAPTER XX 
THE INHERITANCE OF INTELLIGENCE 


The Pioneer Work of Galton. — That all sorts of traits, 
physical as well as mental, are inherited is a truism at 
the present time. The work of the biologist has now 
gone far beyond establishing the fact of inheritance. 
He is investigating and throwing light upon the mechan- 
ism of inheritance. The biologist has for the most part 
been concerned with physical characteristics. The laws 
governing the transmission of such traits are equally 
true for mental traits. 

The pioneer work in the study of the inheritance of 
mental characteristics was done by Galton (69, 74, 83), 
the founder of the eugenics movement. He begins his 
book, Hereditary Genius, with this significant sen- 
tence, “I propose to show in this book that a man’s 
natural abilities are derived by inheritance, under exactly 
the same limitations as are the form and physical fea- 
tures of the whole organic world.” His work is a study 
of the family history of 977 eminent men. He finds 
that these men had 332 eminent fathers, brothers or 
sons and 203 eminent grandfathers, grandsons, uncles or 
nephews, that is a total of 535 eminent relatives. The 
probable number of eminent relatives for 977 average 
men is estimated at 4. Other studies by Galton deal 
with the inheritance of scientific aptitude, artistic abil- 
ity, as well as with such physical traits as stature, eye 
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color and certain diseases. Further studies of eminent 
men were later made by Cattell (03) and Ellis (04). 

We may say that Galton’s work contained the ele- 
ments of two methods for the study of inheritance, 
namely, the family history method, and the mathemati- 
cal method. The family history method is a detailed 
study of all the members of a particular family group, 
in order to show the repeated occurrence of a given 
trait in the family group. If the trait is present in 
several generations, the chances are that it is inherited. 
The mathematical method, on the other hand, concerns 
itself with showing that related individuals are more 
alike with reference to certain traits than are unrelated 
individuals. This resemblance is generally expressed 
by a coefficient of correlation. We shall survey the evi- 
dence for the inheritance of intelligence as offered by 
these two methods. 

The Family History Method. — Apart from Galton’s 
work dealing with the family histories of eminent 
British men, the first extensive study by the family 
history method was made by Dugdale (77) in America. 
It is doubtful whether this work was due to the influ- 
ence of Galton. The work, however, is important, be- 
cause it later stimulated many other studies in this 
country. Dugdale shows how the Jukes family, de- 
scended from Max Jukes in the eighteenth century, 
increased and multiplied, always exhibiting the three 
traits of prostitution, crime and pauperism. Dugdale 
tends to speak of these three factors as if they were 
directly inherited. We would be inclined now to say 
that the descendants of Max Jukes inherited certain 
mental, moral and physical traits which would lead to 
crime, prostitution and pauperism in the ordinary envi- 
ronment of civilized life. 
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It is or interest to note here the continuance of the 
Jukes family in the twentieth century. Estabrook (16) 
went over Dugdale’s work and brought the family his- 
tory down to 1915. While Dugdale’s genealogy includes 
709 persons, Estabrook’s contains 2820. Of this num- 
ber Estabrook estimates that 131 or 44 per cent were 
so feebleminded as to need custodial care. Of the 1258 
descendants living in 1915 he estimates that 110 were 
mentally defective, 83 intemperate and 171 industrious. 
Some members of thé family had emigrated to a differ- 
ent section of the country, but the changed environment 
seemed to lead to no improvement so long as members 
of the old stock intermarried. Improvement of the old 
stock took place by out-breeding into better stocks. 
Estabrook feels that the outstanding characteristic of 
the family is feeblemindedness, although many individ- 
uals do not show that degree of mental defect which at 
present is supposed to require custodial care. 

This work of Dugdale stimulated many other workers, 
so that we have today numerous family-history studies | 
showing the inheritance of all sorts of mental and physi- 
cal characteristics. For our purpose we need only men- 
tion some of the studies showing the inheritance of 
intelligence or lack of intelligence. Goddard’s (14) study 
of the Kallikak family is one of the most interesting 
of these. Beginning with a feebleminded girl in an in- 
stitution for mental defectives the family tree was traced 
back to the time of the Revolution. Here we find the 
illegitimate mating of a normal man with a feeble- 
minded woman leading to a long line of feebleminded 
individuals. A later, legitimate mating of the same man 
with a woman of superior intelligence leads to a long line 
of highly intelligent and more or less eminent individuals, 
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Goddard (14) also presents the family histories of 327 
feebleminded cases. The evidence here presented for the 
inheritance of feeblemindedness is very impressive. As 
Goddard says, “ One hundred sixty-four or 54 per cent 
of the remaining 300 histories show other feebleminded 
persons in such numbers or in such relation to the indi- 
vidual case studied as to leave no doubt of the hereditary 
character of the mental defect. In these cases it is evi- 
dent from the charts themselves that we are dealing 
with a condition of mind or brain which is transmitted 
as regularly and surely as color of hair or eyes. Thirty- 
four cases, 11.3 per cent, have been grouped under the 
head of Probably Hereditary. The charts of these, 
while not showing so certainly as in the former group 
the hereditary nature of the trouble, yet have a high 
degree of probability and may be considered hereditary.” 

The type of family-history study represented by 
Goddard’s work has been repeated by numerous workers. 
In a study of one thousand cases of young repeated 
offenders Spaulding and Healy (14) show the inheri- 
tance of mental and physical defects, but find no evi- 
dence of the inheritance of criminalistic traits as such. 
The mental make-up of families containing congenitally 
deaf children was studied by Pintner and Osborn (19). 
Altogether 520 individuals were included. As many 
individuals as possible were given intelligence tests and 
the results of such tests revealed a large percentage of 
poor intelligence. 

The Mathematical Method. — The use of the coeffi- 
cient of correlation to express the amount of resem- 
blance in any trait among related individuals offers a 
simple and valuable measure for the study of heredity. 
If the coefficient is low and approaches zero, there is no 
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resemblance in the trait in question among the individ- 
uals compared. Chance pairs of unrelated individuals 
show zero correlations for psychological traits, because 
there is no factor at work making for a resemblance 
among such chance selections of individuals. If, now, 
there is a greater resemblance among related than among 
unrelated individuals, this will show itself in the higher 
correlation among the related individuals. And we find 
such higher correlations among related individuals. This 
does not constitute a proof that heredity is the factor 
causing the resemblance, but, since the two groups are 
the same in every respect except in the matter of rela- 
tionship or non-relationship, it would seem that the 
factor of heredity is the cause of the resemblance. 

Pearson (04) gives the following correlations for cer- 
tain physical traits: 


Color of Eyes Brothers 52 
Height Brothers 50 
-Height Father and Son 30 
Cephalic Index Brothers 49 
Color of Hair Brothers 55 


For certain mental characteristics we have the follow- 
ing correlations: 


Brother 
Brothers Sisters and Sister 
Vivacity 47 43 49 
Self-assertiveness 53 44 52 
Introspection 59 47 63 
Popularity 50 57 49 
Conscientiousness 59 64 63 


Temper 51 49 st 
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Ability 46 47 44 
Handwriting 53 56 48 
Average 52 51 52 


With reference to deafness, Schuster (05) finds the 
resemblance between fathers and children to vary from 
.46 to .62, and between mothers and children from .45 
to .62. Earle (03) found the correlation between chil- 
dren of the same family for spelling to be .50. Starch 
(17) gave educational and psychological tests to 18 
pairs of adult siblings who were university students. 
The average of 15 correlations for the educational tests 
is 42. The four psychological tests give an average co- 
efficient of 38. ‘The resemblance of siblings is appar- 
ently no greater in those mental traits which are directly 
affected by school work than in those which are not so 
affected. This seems to indicate that the mental simi- 
larities of children of the same parents are due primarily 
to heredity rather than to similarity of environment, 
since the resemblance is no greater in those traits which 
are more directly affected by environment.” 

Pintner (18), using a combination of six mental tests, 
found the following coefficients of association (Yule’s 
Q) for siblings and non-siblings: 


O No. of pairs 


School A 47 QI 
School B 28 89 
Both schools 39 180 
Chance selection of non-siblings 14 I5I 


Another chance selection of non- 
siblings 19 300 
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The Pearson coefficient for 180 pairs of siblings is 22. 

One of the most important studies in this connection 
is Thorndike’s (05) work on twins. Fifty pairs of 
twins show the following coefficients for several tests: 


Cancellation of A’s 69 
Cancellation of a-t and r-e 75 
Misspelled words 80 
Addition 75 
Multiplication 84 
Opposites ; 90 


These resemblances are about twice those found for 
ordinary siblings: 


Twins Siblings 
AS Test 69 32 
a-t and r-e tests 71 29 
Opposites eX) 30 


Furthermore older twins show no closer resemblance 
than younger twins: 


Younger Twins Older Twins 


A Test 66 vik 
a-t and e-r tests 81 62 
Misspelled words 76 74 
Addition 90 54 
Multiplication gt 69 
Opposites 96 88 
Average 83 70 


A longer period of similar environment does not tend 
to make the older twins more alike. In summing up 
this work Thorndike (14) says, “The facts are then 
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easily, simply and completely explained by one simple 
hypothesis: namely, that the natures of the germ cells, 
the conditions of conception, cause whatever similarities 
and differences exist in the original natures of men, 
that these conditions influence body and mind equally, 
and that in life the differences in modification of body 
and mind produced by such differences as obtain be- 
tween the environments of present-day New York City 
public school children are slight.” 

From a number of correlations between parents and 
children Pearson (10) represents the strength of nature 
by a coefficient of correlation of 51, as compared with 
a coefficient of 03 as representing the strength of nur- 
ture. He says: “I think it quite safe to say that the 
influence of environment is not one fifth that of hered- 
ity, and quite possibly not one tenth of it.” 

Social Status. — Indirectly the factor of heredity can 
be seen at work in the differences in intelligence found 
among children of different social status. In the long 
run those possessing superior intelligence will in general 
tend to occupy the higher types of positions in the 
world, and those possessing inferior intelligence will 
gravitate towards the lower occupations. Since children 
tend to inherit the same kind of intelligence as their 
parents, we ought to find differences in the intelligence 
of children as we proceed from the lower to the higher 
occupations of their parents. The results of many 
workers show this to be the case. 

In a total of 548 children Pressey and Ralston (19) 
found the following percentages scoring above the group 
median : 
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Occupational Group Percentage 
Professional 85 
Executive 68 
Artisan 4I 
Laborer 39 


The rank of the professional groups is much the same 
in the report of Bridges and Coler (17), covering about 
300 children tested by the Yerkes-Bridges Point scale: 


Occupational Group Average C. M. A. 
Professional 1.42 
Traveling Salesmen 1.26 
Proprietors, etc. L.25 
Skilled 112 
Unskilled 83 


The classification of high school seniors by Book (22) 
shows a similar ranking of occupations. Below are 
shown the percentages of seniors making scores above 
the state median: 


Per Cent Per Cent Per Cent 
Above Median Very high scores Very low scores 
Professional 60 4.4 TE 
Clerical 60 2.4 wats 
Salesmen 56 2.8 0.3 
Artisans 55 2.3 0.8 
Executives 54 3.0 1.0 
Day Laborers 47 0.4 ¥.2 
Farmers 43 15 Be7 


The percentages of very high and very low scores 
show that these may be found in all occupational groups. 
The relatively large percentage of very low scores in 
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the professional group is probably due to the tendency 
of this group to insist on the children going to high 
school and college in spite of mediocre mentality. 

Terman’s (19) 59 superior children have fathers who 
all belong in the first three classes of Taussig’s five- 
fold occupational grouping. English (17) compared 
middle class with lower class children and found that 65 
per cent of the lower group fell below the median of 
the total group. There are several other reports show- 
ing the same general trend. 

We must remember, of course, that the occupational 
status of an individual is by no means a sure guide to 
his mentality. It is only in a general sense that occu- 
pational status correlates with mental ability. The 
distribution of children in all occupational groups runs 
from very low to very high intelligence. Since it is the 
duty of education to make the most of all the mental 
ability of all the pupils, educational classification ac- 
cording to social status is not justified. The brighter 
children in the lower social groups should be given just 
as much opportunity as they can profit by. The road 
through high school and college should be open to all 
who have the intelligence and the interest to travel 
along it. 

Race Mixtures. — The results of the inheritance of gen- 
eral intelligence seem also to appear in a general way 
in tests of mulattoes and pure negroes. If colored sub- 
jects are classified according to skin color, the intelli- 
gence of the lighter negroes is superior to that of the 
darker negroes. The greater the mixture of white blood, 
the higher the intelligence of the group becomes. Thus 
Ferguson (21), summarizing the army results, says, “a 
summary of the test results indicates that roughly 20 
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per cent of the pure negroes, 25 per cent of the negroes 
three-fourths pure, 30 per cent of the true mulattoes and 
35 per cent of the quadroons equal or exceed the average 
score of comparable whites.” A rougher classification 
into two groups, lighter and darker, gives the same re- 
sults. ‘The lighter class contained those whose color 
indicated that they were true mulattoes or persons of 
a larger proportion of white blood than true mulattoes. 
The darker class contained pure negroes and those whose 
skin color indicated ‘that they had a smaller proportion 
of white blood than true mulattoes. The classification 
was made by the various examiners of the groups. In 
Alpha the lighter negroes obtained a median score of 
50; the darker obtained a median of 30. In Beta, the 
lighter negroes obtained a median score of 36; the 
darker obtained a median of 209.” Similar facts are 
also shown by Ferguson (16) with reference to negro 
children in Virginia when tested by several mental 
tests. When classified into four groups according to 
skin color, he found that the average scores on the 
tests increased from the darkest up to the lightest 
groups. 

Garth (21, 22) has shown the general superiority of 
mixed to full blood Indians on several mental tests. 
The mixed blood group is 11 per cent better than the 
full blood group in performing tests of higher mental 
processes. The difference in performance between the 
mixed and full bloods does not seem to be so marked 
or so clearly defined as is the case with the light and 
dark negroes. Garth is not sure whether we have here 
a racial difference or merely a difference due to nurture. 

The Indian has also been studied by Hunter (22), 
who shows that the ability involved in the Otis test de- 
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creases with a decrease in the amount of white blood. 
A gradual decrease in ability from the quarter to the 
full blood is shown on the intelligence test scores as 
follows: 


+ Blood 4 Blood #3 Blood Full Blood 


25 Percentile by] 68 56 36 
Median 109 gi 78 67 
a5 Percentile 128 118 108 94 


In the case of the negro and, perhaps, in the case of 
the Indian we have a race of inferior intelligence as 
measured by our present intelligence tests when com- 
pared with American whites. The greater the amount 
of white blood enteiing into the various mixtures of 
the two races the greater is the intelligence of the re- 
sulting progeny, and this takes place because of the 
inheritance of mental ability. 

Summary. — Although the belief in the inheritance 
of mental ability may be old, it is only during the last 
century that we have accumulated scientific evidence of 
importance. This evidence takes the form of family- 
history investigations and measures of amount of re- 
semblance between related individuals. All sorts of 
mental traits as well as that complex of traits called 
general intelligence, are inherited in the same way as 
purely physical traits. The potency of environment is 
not nearly so great as is commonly supposed. Intelli- 
gence tests have done much to show that all children 
are not created free and equal with respect to their 
mental abilities. A child’s abilities are determined by 
his ancestors, and all that environment can do is to 
give opportunity for the development of his potentiali- 


396 _ INTELLIGENCE TESTING 


ties. It cannot create new powers or additional abilities. 
This, then, is the main function of education, to measure 
the inherited capacities of the child and to so arrange 
the environment as to give full opportunity for all these 
capacities to develop to the uttermost. 
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